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ABSTEACT 
The present work i s an attempt to study the 
•Distr ibut ion o f d e f i c i e n c y d iseases in r e l a t i o n to 
environmental f a c t o r s i n the Central Ganga-Ghaghra i)oab. 
The e n t i r e voik i s d ivided into f i v e chapters. The f i r s t 
chapter comprising the phys i ca l and cu l tura l s e t t i n g o f the 
region^deals with geographical f a c t o r s which throw l i g h t on 
the nature o f crops produced and d i s t r i b u t i o n o f rural 
populat ion. This chapter inc ludes A) R e l i e f , B) Climate, 
C) S o i l , D) I r r i g a t i o n , B) Agr icu l ture and P) Populat ion , 
p a r t A; Central Ganga-Ghaghra Doab forms part o f the 
Indo-Gangetic p l a i n o f a l l u v i a l formation, kankar and reh 
o r s a l i n e a f f l o r e s c e n c e are seen along the r i v e r beds and 
i n usar lands i n low l y i n g t r a c t s . A l l u v i a l depos i ts may 
be broadly c l a s s i f i e d as bhan^ar and khadar. Drainage o f 
the area i s very simple and may be c l a s s i f i e d i n two p a r t s . 
F i r s t part deals with the r i v e r s and second with the lakes 
and ponds. Main r i v e r s are the Ghaghara, the Gomati, Tons 
and Sa i . Part B; c l imate o f the region i s , on the whole, 
healthy and divided into three c l i m a t i c seasons; c o l d , hot 
and seasons o f r a i n f a l l . Part C; deals with the s o i l and 
there d i s t r i b u t i o n i n the e n t i r e area. F e r t i l e a l l u v i a l 
s o i l s are dominant with the l e s s f e r t i l e khadar t rac t and 
^sar i n f e c t e d with s a l i n e a f f l o r e s c e n c e known as reh i s l e f t 
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barren . Part Dj i r r i g a t i o n f a c i l i t i e s show that construc t i on 
o f tube-wel ls are going wel l ahead o f canals as they i r r i g a t e 
228,635 hectares o f land whereas canals cover only 118,279 
hectares . The main canals o f the area are the Ghaghra, the 
Sarda and the Tanda canals . Part E; r e la tes to a g r i c u l t u r e , 
land u t i l i z a t i o n in the khari f the rabi seasons .product ion 
and average y i e l d . Part F; deals with populat ion and i t s 
growth. 
The second chapter deals with d e f i n i t i o n and scope 
o f the s u b j e c t ; i t has two p a r t s : Part (A) n u t r i t i o n , 
mal -nutr i t i on and under -nutr i t i on , and Part (B) Communicable 
and de f i c i ency d iseases . The scope o f n u t r i t i o n i s so great 
that i t i s impossible f o r an indiv idual to encompass the 
e n t i r e f i e l d . But in the study o f human n u t r i t i o n , geography 
i s as important as any o ther natural s c i e n c e . I t i s evident 
that we need to know what s o r t o f vitamins, minerals our body 
needs and what happens i f we do not get enough o f any one. I t 
i s equally necessary that we know something about economics 
and geography o f f ood product ion and i t s d i s t r i b u t i o n / 
a v a i l a b i l i t y , a t t i t u d e o f a group or an indiv idual towards 
food (d i e tary h a b i t s ) . The need to know i t has s tead i ly 
increased over the past decade due to changes i n food supply 
and d ie tary habi ts . The author there fo re i s f i r s t l y interested 
to determine the prevalance o f n u t r i t i o n a l d e f i c i e n c y diseases 
in the area and secondly , to know the f a c t o r s determining the 
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f ood choices and degrees o f var ia t i ons i n such patterns to 
re -eva luate f ood , which has i t s d i r e c t e f f e c t on health, 
M a l - m t r i t i o n produces leads to i l l health and 
lowers the res is tance and phys ica l e f f i c i e n c y , which i s 
more important than the disease i t s e l f . In the area under-
study about 70 per cent o f the populat ion s u f f e r s from 
mal -nutr i t i on . This i s the r e s u l t o f i n s u f f i c i e n t food o r 
o f inadequately o f p r o t e c t i v e food e s s en t i a l f o r a healthy 
l i f e o r a combination o f both. 
Areas l i k e Ganga-Ghaghra Doab have dual disadvantage 
o f heavy populat ion load to be fed and s lender food resources 
through domestic product ion. I t i s however very unfortunate 
that the present soc io -economic condit ions o f the v i l l a g e r s 
are such that they o f t e n get only one meal even i n these 
days o f ' g reen revo lut ion* . Such type o f chronic cond i t i on 
r e s u l t s in under -nutr i t i on . An average Indian needs about 
2400 c a l o r i e s per day, but about 30 per cent get l e s s than 
1700 c a l o r i e s . In case o f o ther nutrients the s i t u a t i o n i s 
more p a t h e t i c . 
The study o f geography o f d iseases forms an 
important part o f medical geography. I t t r i e s to analyse 
the environmental condi t ions coupled with other f a c t o r s 
under which various ca tegor i es o f d iseases spread geographical 
f a c t o r s have f o r the most part only an i n d i r e c t e f f e c t on 
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the causation o f d i seases . Diseases l i k e cho lera , plague, 
typhoid f e v e r and smallpox, are communicable d iseases i n 
human s o c i e t y and are the r e s u l t o f i n t e r a c t i o n between the 
pathogens and the human organism under s p e c i f i c environmental 
c ond i t i ons . Besides communicable d iseases , there are other 
type o f diseases o f which the w r i t e r i s present ly concerned 
with n u t r i t i o n a l d e f i c i e n c y diseases on ly . Most forms o f 
mal -nutr i t i on o r under n u t r i t i o n are caused by a d e f i c i e n c y 
o f some e ssent ia l nutr ients e i t h e r i n quantity o r qual i ty 
o f food taken by an i n d i v i d u a l . Main d e f i c i e n c y d iseases 
prevalent i n the area are kwashiorkor/marasmus, eye d i seases , 
retarded/stunted growth, b e r i - b e r i , p e l l a g r a , anaemia, scurvy/ 
t oo th and gum d i seases , r i c k e t s , osteomalac ia , u r i n a r y - c u l c u l i 
and g o i t r e . 
Chapter third deals with environmental f a c t o r s 
a f f e c t i n g human health . This chapter includes f our par t s , 
(A) p h y s i c a l f a c t o r s ; r e l i e f , c l imate , s o i l and drainage, 
(B) S o c i o - c u l t u r a l f a c t o r s ; populat ion d i s t r i b u t i o n , 
standard o f l i v i n g , housing, c l o th ing , s a n i t a t i o n , income, 
communication, a g r i c u l t u r a l product ion , i t s d i s t r i b u t i o n , 
d i e t , r e l i g i o n , s u p e r s t i t i o n and dmgs (C) B i o l o g i c a l f a c t o r s , 
vegetable l i f e , animal l i f e , human and animal d iseases . 
(D) The re la t i onsh ip between environment and d e f i c i e n c y 
d i seases ; how the man's energy, natural energy ii^juts a f f e c t 
o r work through the medium o f land to produce energy (output) 
and i t s r o l e in the spread o f d e f i c i e n c y d i seases . 
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Chapter f o u r i b r e l a t e s to the technique^ and methods 
adopted in the s e l e c t i o n o f v i l l a g e s , and the d i e t and 
d e f i c i e n c y disease survey carr i ed out i n three d i f f e r e n t 
seasons i n twelve v i l l a g e s o f the reg ion . While making 
s e l e c t i o n o f v i l l a g e s f o r de ta i l ed study o f various d e f i c i e n c y 
d i seases , the author has t r i e d to v i s i t a large number o f 
v i l l a g e s spread over i n a l l d i r e c t i o n s o f the area under study. 
Out o f the numerous v i l l a g e s v i s i t e d , twelve v i l l a g e s have 
been s e l e c t e d f o r the present work. These v i l l a g e s are 
Mumtaz Ifagar, Dhanipur, Unchegoan, Ariya, Kichaucha, Dasrathpur 
and Gaura-Baramau, Ramnathpur, Sonbarsa, Khizrabad, Mul lathi -
Barasin and Jakha-Sheopur, Many o f these v i l l a g e s , as has 
been observed, show a concentrat ion o f var ious d e f i c i e n c y 
d iseases which the author des i res to study. Since the study 
area l i e s in a homogeneous l e v e l p l a i n , i t has become almost 
an easy task f o r the researcher to s e l e c t v i l l a g e s adopting 
the technique o f purposive sampling. The d e s c r i p t i o n o f each 
v i l l a g e inc ludes c l a s s i f i c a t i o n o f the v i l l a g e community on 
the bas i s o f the i r monthly income into three c a t e g o r i e s , v i z . , 
(A) high income group, (B) medium income group, and (C) lower 
income group. An evaluat ion o f each category has been worked 
out to a s c e r t a i n t h e i r n u t r i t i o n a l status o r intake and the 
percentage o f departure from the standard requirement i s 
ca l cu lated to f indout the general l e v e l o f nut r i t i ona l intake 
bes ides taking into account the d i f f e r e n t d e f i c i e n c y d iseases 
found sunong the rural community o f the se l e c ted v i l l a g e s . 
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The data o f nut r i t i ona l de f i c i ency d iseases i s based on 
personal survey, and the records obtained from l o c a l doc tors , 
near-by d ispensar ies and d i s t r i c t h o s p i t a l s . 
Chapter f i v e dealing with the conc lus ion and 
suggestions summarises the f ind ings r e l a t i n g to the present 
work and also presents suggestions f o r the future improvement 
i n the a g r i c u l t u r a l p r a c t i c e s and d ietary hab i ts . The study 
o f the s e l e c t e d v i l l a g e s shows that the pressure o f 
populat ion on the land i s considerably high. The percentage 
o f unproductive land i s greater i n a g r i c u l t u r a l l y non-prosperous 
v i l l a g e s than to a g r i c u l t u r a l l y prosperous v i l l a g e s due to 
var ious reasons. Pood habits are general ly re la ted to types 
o f food products avai lab le to the v i l l a g e r s under the e x i s t i n g 
geographical environments. Most o f them are ignorant about 
the n u t r i t i v e value o f the dai ly d i e t s . Some o f the nut r i t i ona l 
d iseases e . g . endemic g o i t r e , dental car ies and fljb^ujrosis 
having the i r d i r e c t connect ion with environmental f a c t o r s . 
A survey re la ted to morbidity , and mortal i ty and de f i c i ency 
d iseases d i s c l o sed that the rate i s general ly high where the 
intake i s low. The author has not iced that v i l l a g e s which 
are a g r i c u l t u r a l l y prosperous have b e t t e r food d i s t r i b u t i o n 
i n comparison to the non-prosperous v i l l a g e s , which recorded 
low c a l o r i c intake, and higher morbid i ty /morta l i ty ra te . 
There i s no v i l l a g e , where the mortal i ty rate i s n i l . 
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In the op in ion o f the author the s o l u t i o n o f the 
present problem l i e s not only in the increase o f p roduc t iv i ty 
o f agr i cu l tura l crops but a l so in proper d i s t r i b u t i o n , family 
planning, s o c i a l u p l i f t , re levant mod i f i ca t i on in the food 
habits to s u i t middle and low income group, change in cropping 
pattern to c u l t i v a t e such crops which could g ive them some 
essent ia l food nutr ients e . g . , p r o t e i n from pulses and vitamins 
and calcium through l e a f y vegetables . 
The present work done may be, by and l a r g e , termed 
as o r i g i n a l c ont r ibut i on in the f i e l d o f medical geography 
which has been attempted f o r the f i r s t time in th is area o f 
the Ganga-Ghaghra Doab. 
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INTRODUCTION 
In the study o f human nutr i t i on , geography 
occupies as important a pos i t i on as any other branch o f 
natural sc ience . Nutrition has assumed so much s i g n i f i c a n c e 
in the present era that i t s study imperat ive ly i n v i t e s the 
a t tent i on of the reader taicing i n t e res t in knowing i t s 
quality f o r maintaining good health and preserving the body 
from the bad e f f e c t s o f external and internal d iseases . 
Hence, this study c a l l s to know what s o r t o f vitamins, o ther 
nutrients and their quantity should be supplied to human 
bodies f o r normal growth and p r o t e c t i o n from ailments. This 
depends very much on the nature of food produced and i t s 
proper d i s t r ibut i on in the rural areas. Here the question 
ar i ses as to what sor t o f food should be produced that has 
nutr i t ive value and what method o f d i s t r i b u t i o n should be 
adopted so that i t could be within easy reach o f each 
individual o f the l o c a l i t y . I t i s , however, very unfortunate 
that the present socio-economic condi t ion o f the v i l l a g e r s 
i s such that they cannot rea l i ze the importance o f those 
food crops which have s u f f i c i e n t quantity of n u t r i t i o n . 
Whatever food i s produced in the country, i t s major p o r t i o n 
i s consumed l o c a l l y and i t s proper d i s t r i b u t i o n cannot be 
ensured. The r ich get r i cher and f a t t e r , and the poor get 
poorer and thinner. Even in these days o f the 'Green Revolut ion 
there i s continued under-nutr i t ion in some areas. Nutrit ion 
scarc i ty areas do not get s u f f i c i e n t supply from the 
nutr i t i ona l ly excessive or normal areas. This phenomenon 
causes great hindrance in the way o f maintaining good 
health. Further, the dietary habits o f the rural populat ion 
are determined by the phys ica l and s o c i a l environment and as 
such the i r foods lack in nut r i t i ve value. 
However, in the recent years some awakening with 
regard to changes in the nature o f food supply, d ietary 
habits and standard o f l i v i n g has been witnessed among the 
rural communities. Once the b e n e f i t s that accrue from 
nutr i t i ve d i e t s are known to the farming community a change 
f o r b e t t e r health programme i s bound to take p la ce . The 
rural development schemes envisaged by the various State 
Governments, w i l l surely go a long way i n educating the 
v i l l a g e people about the value o f n u t r i t i v e d i e t s and a good 
health. 
I t i s axiomatic that the destiny o f a nation l i e s 
more in healthy populat ion , but many o f us w i l l rare ly 
appreciate the f a c t that a vast majority o f our populat ion i s 
i l l - f e d , i l l - c l a d , i l l - s h e l t e r e d and unhealthy- both p h y s i c a l l y 
and mentally. A. man with poor health i s a l i a b i l i t y f o r the 
community and a community burdened with i l l - h e a l t h i s an 
impoverished and s ick community because i l l - h e a l t h and 
poverty o f t e n go together . The v i c i o u s c i r c l e of d i sease -
low product ion - low income - poor health serv ices - more 
diseases and more poverty not only poses a problem o f health 
and sani tat ion but also o f s o c i a l welfare and s o c i a l j u s t i c e ] 
1 U1«D, Department o f Soc ia l A f f a i r s , Prelimenary 
Report on the World S o c i a l S i tuat i on with 
Reference to Standard o f Liv ing, New York. 
1952, IV - I I , p. 180. 
Mal-nutr i t ion i s one o f the most important health 
problems of the country. I t i s estimated that about 70 per cent 
o f the country 's population s u f f e r s from mal -nutr i t i on . This 
i s the resul t e i ther o f chronic i n s u f f i c i e n c y o f food o r o f 
inadequacy o f the protec t ive foodd necessary f o r a healthy 
l i f e o r a combination of both. Thus, general hunger o r hunger 
f o r s p e c i f i c essent ia l nutrients produces adverse e f f e c t s 
which are o f f a r reaching nature. 
Infants born o f mal-nourished mothers s t a r t l i f e 
with a handicap. In a few months o r a year , many o f them die 
o f mal -nutr i t ion alone o r due to mal-nourishment they succumb 
eas i ly to gas t ro - in tes t ina l and respiratory i n f e c t i o n s . The 
prevalence o f various communicable diseases in the areas o f 
hunger and mal-nutr i t ion makes the s i t u a t i o n s t i l l more 
ser ious . 
The area under study l i e s in the eastern Uttar Pradesh 
and comprises the d i s t r i c t s o f Faizabad and Sultanpur s i tuated 
i n the Central Ganga-Ghaghara Doab. This area i s r e l a t i v e l y 
l e s s developed i n the spheres o f industr ies , a g r i c u l t u r e , 
health and urbaixization. Areas l i k e th is have dual disadvantage 
o f heavy population load to be fed and slender food resources 
through domestic production. As a resu l t o f neg lec t on the 
part o f the successive State Governments, l o c a l populat ion i s 
confronted with several problems e . g . , a v a i l a b i l i t y o f work, 
reduction o f poverty, a b i l i t y to buy enough f ood , reduct ion 
o f inequal i ty , s o c i a l and economic, which need s o l u t i o n in 
reasonable time. These problems re la te to the prevalence 
o f nutr i t i ona l de f i c i ency diseases with which the author 
i s concerned in the present research woric. I t i s to be 
studied in r e l a t i o n to the environmental f a c t o r s . 
The Central Ganga-Ghaghra Doab, comprising the 
d i s t r i c t s , o f Paizabad and Sultanpur l i e s between 25° and 
26°52'00" north l a t i t u d e s and 81°52'00' ' and 83°10'00" east 
longi tudes . I t covers an area o f 89,467,952 sq km ( F i g . 0 . 1 ) . 
The t o ta l populat ion o f the area i s 4,425,293 g iv ing a density 
o f 492 persons per sq km. 
I t appears from the ava i lab l e records that the area 
under c u l t i v a t i o n i n the Central Ganga-Ghaghra Doab accounts 
f o r about three-quarters o f the t o ta l area and has encroached 
i n some parts upon the land needed f o r fodder o r pastures . 
The percentage i s low where the large usar land e x i s t s as i s 
seen in A.kbarpur, As a part o f the green revo lut ion , much 
a t tent i on i s devoted to intensive and extensive c u l t i v a t i o n 
o f foodgrains . While increasing the present rate o f 
production i s the immediate need o f the hour, proper s e l e c t i o n 
o f food crops i s equally important. Where one i s keen on 
obtaining maximum nutr i t ional b e n e f i t from any food s t u f f , 
i t s n u t r i t i v e value should be the ch ie f consideration. Other 
considerat ion should be o f secondary and tert iary importance. 
In this e f f o r t i t i s important that a l l fac tors which can 
adversely a f f e c t the total y i e l d o f food crops are to be 
kept under c ont ro l . 

There now been intens ive e f f o r t s to introduce 
multiple cropping systems, re lay cropping, inter -cropping 
and multiple cropping systems appropriate to each region as 
these measures have dual advantages o f improving s o i l 
f e r t i l i t y through introduct ion o f leguminous crop in the 
cyc l e and a l so improving the nutr i t i ona l l e v e l o f the 
populat ion through d i v e r s i f i c a t i o n o f d i e t and increased 
a v a i l a b i l i t y o f m i l l e t s , pulses and o i l s e e d s . There has 
been enough encouragement in increasing o i l s eeds through 
the in t roduct i on o f high y i e l d i n g v a r i e t i e s . 
But s ide by side there has been a disturbing trend 
i n pulse production which i s the r i c h source o f p ro te in , 
p a r t i c u l a r l y a f t e r the in t roduct i on o f HYV o f c e rea l s , 
through greater area coming under c e rea l s at the cost o f 
pulse crops . 
Nutrit ional dimension i n HYV has been taken care o f . 
A l l HYV v a r i e t i e s o f crops are screened f o r nutrient 
composition be f o re re lease . High y i e l d i n g v a r i e t i e s with 
higher p r o t e i n , high l y s i n e , high B-crotene , high iron in 
cerea ls and m i l l e t s have been i d e n t i f i e d . 
-It i s true that undernourished human populat ion 
tends to survive by avaoiding expenditure o f energy, leading 
to l e thargy , lack o f i n i t i a t i v e and dr ive . Thus mal -nutr i t ion 
a f f e c t s l e v e l o f national product iv i ty by p lac ing l imi t s on 
ind iv idual p r o d u c t i v i t y . 
As a resu l t o f l imited resources f o r obtaining 
the required quantity of nutr i t ion in the area under study, 
there i s aunple evidence o f mal-nutrition and under-nutr i t ion , 
f o l l owed by multiple d i i f i o i e n c y diseases (anaemia, b e r i - b e r i , 
kwashiorkor/marasmus, scurvy, eye diseases, retarded growth, 
osteomalacia and pe l lagra , e t c . ) . 
I t may be agreed that improvement i n nutr i t i ona l 
l e v e l in the area i s not a complete so lut ion to the problem. 
I t i s c l o s e l y linked with the eco log i ca l constraints as human 
mal -nutr i t ion and associated diseases are e c o l o g i c a l problems 
resul t ing i n several over- lapping and in terac t ing f a c t o r s in 
the communities.. Further, mal-nutrition i s c l o s e l y re lated 
to the more complex problem o f poverty, r e l i g i o n and s o c i o -
economic inequal i ty . I t cannot, therefore , be success fu l l y 
so lved in i s o l a t i o n but w i l l have to be tackled through an 
integrated approach to the study o f the e c o l o g i c a l f a c t o r s 
alongwith socio-economic development. Moreover, a c l e a r 
understanding o f the various causative o r c o - e x i s t i n g f a c t o r s 
i s a lso necessaiy . 
The planning f o r an adequate food supply, s a t i s f a c t o r y 
d i e t , favourable environmental conditions and the erad i cat i on 
o f the re lated def i c iency diseases emphasise the need f o r a 
c a r e f u l detai led survey o f the dietary habits and the de f i c i ency 
diseases prevalent in the area. 
s 
The p r e c i s e knowledge o f the factors contro l l ing 
o r determing the ex i s t ing health conditions may enable one 
to obtain a correc t p icture o f the total intake o f d i f f e r e n t 
nutr ients per head per day. 
In the present work an attempt has been made by 
the author to study the dietary habits of the v i l l a g e 
community and the spat ia l d i s t r ibut ion of nutrit ional 
d e f i c i e n c y diseases in the Central Ganga>6haghara Doab which 
are re lated to environmental f a c t o r s . Field studies re la t ing 
to representat ive v i l l a g e s o f the area have been undertaken 
by the author and the d i s t r ibut iona l pattern o f the nutr i t ional 
d e f i c i e n c y diseases has been investigated. Based upon th is 
enquiry, re lat ionship between the environmental f a c t o r s and 
the spread o f such diseases , some valuable conclusions have 
been drawn. 
lu 
CHAP TER I 
PHYSICAL AND CULTORAL SETTING 
l i 
The Central Ganga-Ghaghara Doab s tructura l ly forms 
part of the Indo-Gangetic p la in , varying in width from 144 km 
to nearly 480 km and has a length o f 2400 km forming a part 
of north Indian peninsula. The geology o f the area does not 
reveal anything striking except the ordinary Gangetic 
a l luvial foimation o f Ple istocene to sub-recent a l l u v i a l 
deposits o f the r ivers . The only mineral o f some importance 
in the area i s kankar. found in great abundance a l l along 
4 
the bed o f the r ivers . Reh o r paline a f f l o r e s c e n c e i s found 
on usar lands spec ia l ly in the lowlying t rac t s . The thickness 
o f the alluvium has been assessed from bor ings , and reported 
to be nearly 300 m below the sea l e v e l } Beds were found o f 
the same charac ter i s t i c s , a lternation o f sand and s i l t , 
followed by the occasional bands o f kankar and coarse sand 
in the bottom of the bore. On the basis o f the gravity 
results obtained from d i f f e r e n t stations i n the p l a i n , 
2 
Glennie has calculated the depth as 1981.2 m. Figures 
calculatecl by another s c i e n t i s t conform to the geodet ic data, 
though not with geological f a c t s . I t cannot be regarded as 
r e l i a b l e and may be higher^ 
1 Oldham, K.D., 'A Manual o f Geology of I n d i a ' . 
Galcutta, 1893, p.434. 
2 Glennie, £ . A . , 'Gravity Anamalies in the Structure 
o f the Earth's Cres t ' , Memoirs o f Geo log i ca l 
Survey of India. Professional Paper No.27, 
Dehradune, 1932, p.22. 
3 Wadia, D.N. and Auden, J .B . , 'Geology and Structure 
o f Iforthern India' Memoirs of Geological 
Survey of India. Vol .73, Delhi 1939, p. 139. 
On the whole, the a l l u v i a l depos i t s may be 
c l a s s i f i e d into two d i s t i n c t c a t e g o r i e s . F i r s t l y , bhan/5;ar 
o r o lder deposi ts and secondly, khadar o r the newer depos i t s . 
Bhangar i s usually r i c h in concretions and covers the elevated 
por t ion o f the p l a i n (above the f l o o d l e v e l ) . In general , 
bhangar lands are found at a height o f 4.57 to 6.09 m above 
the f l o o d l e v e l o f the r i v e r . Beds o f the Ghaghara and the 
Ganga have enough depos i ts o f kankar, derived from o lder 
rocks o f d i f f e r e n t ca tegor i es o r from fragments o f l imestone 
contained i n the alluviumf 
Alka l ine . a f f l o r e s c e n c e patches , which are due to 
general s lope o f the land and the composit ion o f the alluvium 
show the general character o f the bhangar lands. Alkal ine 
formations are explained by the f a c t that the dominant 
const i tuent o f the o l d alluvium i s c lay and sodium c lay , 
react ing with the kankar nodules, i s turned into calcium 
c l a y , l i b e r a t i n g sodium carbonated But the slope at several 
p laces i s not more than a 50.48 cm per 1.609 km and the 
gradient o f the water tab le assoc ia ted with these gentle 
s lopes i s a lso small. These low gradients lead to a s luggish 
movement o f the ground and surface water and results in the 
4 Medl i co t t , H.B. and Blanford, W.T. , A Manuals o f 
the Geology o f India* . London 1879, p.593. 
5 Auden, J.B. and Roy, P . O . , 'Report on Sodium Salts 
in Reh S o i l in Uttar Pradesh' , Records o f 
the Geological Survey of India. Pro fess ional 
Paper No.1, Calcutta 1942, p . 5. 
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l each ing o f mineral nutrients. They are washed and 
deposited in deeper horizons o f the s o i l during the monsoons, 
but the rate o f leaching i s almost stopped in summers, and 
extensive evaporation exerts a capi l lary p u l l on the 
so lu t i on in the pore spaces of the s o i l on reaching the 
ground. 
Khadar lands occupy a lower l e v e l in comparison to 
bhangar and i s l i a b l e to inundation during the f l o o d s . I t s 
l e v e l i s i n conformity with the p r i n c i p l e ; as the r i v e r gets 
o l d e r , i t s deposits w i l l be younger and with the sinking o f 
the bed, these deposits,occupy a l e v e l lower than the 
e a r l i e r (Pig . 1.1)^ These d e p o s i t i ^ s in turn lead to the 
dep le t ion o f s o i l f e r t i l i t y , as the Ghaghara khadar i s l e s s 
f e r t i l e than the Gomati khadar. Khadar lands are f r e e from 
kankar and reh. However, there are considerable var ia t i ons 
i n the depos i ts o f the Ghaghara, the Ganga and the Gomati. 
In the depos i t o f the Ghaghara, which i s more v i o l e n t i n 
nature, br ings more sand, where-as the Ganga and the Gomati 
p i l e up mud. Floods in the Ganga are useful to the 
c u l t i v a t o r s , though they o f t en destroy the standing crops . 
However, they increase the f e r t i l i t y o f the s o i l by adding 
f e r t i l e s i l t , but f l o o d in the Ghaghara i s undesirable and 
ruins the standing crops and s o i l both. 
6 Wadia, D. N., 'Geology o f I n d i a ' . London, 
1953, p.391. 
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The drainage o f the area i s c l ose ly re lated to 
i t s s l ope . Except the Ghaghara, which i s almost s t r a i g h t , 
r e s t o f the r ivers have tendency to f o l l o w z ig -zag courses, 
across the p la in , forming meanders and ox-bow lakes . Surface 
drainage i s divided into two parts ; f i r s t part deals with 
the r ivers and the second with the lakes , ponds and . ihi ls . 
Main r i v e r s o f the area are the Ghaghara, Gomati, Tons and 
Sa i . Except the Ghaghara, the rest o f the r ivers have t h e i r 
o r i g i n in p l a i n s . Distr ibut ion o f water i n t r i b u t a r i e s 
var i e s from nothing i n hot seasons to thousands o f cubic 
centimeters during the monsoons. 
The Ghaghara i s the b iggest and most important 
r i v e r o f the area, forming the northern boundary o f the 
d i s t r i c t Faizabad, touching the d i s t r i c t at the v i l l a g e 
Pas ia . l y ing in the n o r t h w e s t o f Faizabad and leaves i t at 
the extreme east end o f pargana Birhar. I t has the tendency 
to change i t s course frequently , flight bank o f the r i v e r 
i s strong and high enough to face the danger of f l o o d , but 
the l e f t bank i s p l i a b l e . Width o f the r i v e r var ies from 
7 
3.20 km to 4.80 km during the rainsj I t i s a perennial 
r i v e r as i t takes i t s water from the Tibetan mountain. 
Final Settlement Report o f the D i s t r i c t Faizabad. 
Allahabad, 1942, p .2 . 
IC 
The chief water streams, which j o i n the Ghaghara, 
are Thirwa, Pikia , Saryu and Tonri, f lowing in d i f f e r e n t 
d i r e c t i o n s and are helpful in agr i cu l tura l pursu i t s , but 
o f f and on, they also prove to be disastrous f o r the standing 
crops in the catchment areas or near-by during the period o f 
f l o o d s or heavy rain. Their volume of water var ies from 
l i t t l e in summers to f u l l with the onset o f the monsoons. 
Tons 
I t i s the next important r iver o f the d i s t r i c t 
Faizabad, I t i s a perennial stream; i t s water decreases i n 
summers, but during the monsoons, i t a t ta ins a good s i ze 
and o f t e n causes damage to l i f e and property . 
Gomati 
I t f lows i n the extreme south-west f o r a short 
distance in the d i s t r i c t o f Faizabad, but i t i s the main 
r i v e r o f d i s t r i c t Sultanpur. I t j o ins the d i s t r i c t Sultanpur 
near the v i l l a g e Majhgoan. I t s channels are f a i r l y w e l l -
marked and beds are considerably deep. Two r i v e r s j o i n the 
Gomati; one i s the Sai on the l e f t bank, and the other i s 
JJand, which jo ins Gomati, before i t merges i t s e l f in the Ganga. 
Lakes 
Apart from the r ivers and their t r i b u t a r i e s , the 
r o l e played by the lakes and other water bodies in the area 
i s a lso considerably important. They are divided into two 
I < 
c l a s s e s according to their o r ig in . F i r s t l y , those which 
are the out-come of meandering ac t i on o f the r ivers and 
general ly work as a reservoir f o r the surface drainage as 
we l l as the rain water e ither brought by the seasonal 
drainage o r deposited d i r e c t l y , emptying i t s excess water 
i n t o the r i v e r so long as the r ivers themselves do not 
a t t a i n f l o o d l e v e l s . Such lakes are found i n the v i c i n i t y 
o f the r ivers Gomati. Bisui and Tonri. whereas the second 
category o f lakes cons is ts o f those depressions, which are 
i s o l a t e d and c o l l e c t water during the rains e . g . Tal Masian. 
Chi tan Tal. Karhua J h i l . Ra.1a Ka Bandh e t c . 
P h y s i c a l Divisions 
On the bas is of r e l i e f and surface drainage, the 
area can be divided into three phys ica l d iv i s i ons ( P i g . 1 . 2 ) . 
1. The Khadar 
2. The Bhangar 
3. The Region of the Lakes 
1. The Khadar: The Khadar occupies a t rac t o f d i f f e r e n t 
width and length along the r ivers Ghaghara and Gomati. I t i s 
character ised by general moist cond i t i ons , so much so that 
i n ra ins , i t may even turn into swamps, but in winters , 
upper s o i l gets dry while the s u b - s o i l remains moist and 
water can be found just by digging a few f e e t deep. The 
khar l f crops o f these areas are subject to f l o o d cond i t i ons , 






moisture. In short , the agr iculture o f the area i s 
completely on the mercy of rains and r i v e r act ion. Some-
times r i v e r a c t i on captures a l i t t l e por t i on o f the f e r t i l e 
land by cutt ing channels across i t , on the other hand i t 
may depos i t layers o f f e r t i l e s i l t on what was formerly 
poor s o i l . 
The Ghaghara Khadar i s some what d i f f e r e n t from 
the Gomati khadar. I t i s a lso known as Manjha and marked 
by large expanse o f waste land, covered with a thick wild 
growth o f Jhau (Tamarisk) and Kasehri (Thatching g r a s s ) , 
Q 
giv ing she l ters to wild l i f e ? 
The Gomati Khadar i s a lso known as t a r a i , l e s s 
vulnerable to f l o o d s i n comparison to the former and 
presents a continuous t ract throughout the bank and i s 
d i s s e c t e d by ravines a t several p l a c e s , a f f e c t i n g the 
drainage o f the area espec ia l ly between Sultanpur and Aldeman. 
Gomati Khadar also fonned a narrow s t r i p between upland 
reg ion and Lake region in the south, north and north-west, 
prov id ing r ich s o i l with res t r i c t ed drainage suited to the 
c u l t i v a t i o n o f transplanted r i c e ? 
2 . The Bhangar; I t occupies the north and south-west 
p o r t i o n o f r i v e r Gomati. The port ion laying north o f Gomati 
8 Final Settlement Report, op. c i t . , p . 4 . 
9 D i s t r i c t Gazetteer of Sultanpur, Allahabad, 
1903, p .15 . 
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contains three main types o f s o i l , v i z , , sandy, loam and 
clayey loam, but the i r concentration i s rather in patches, 
and i t i s d i f f i c u l t to mark them on the map, Sandy s o i l 
i s generally found in the south-west of Gomati as well as 
on the^right bank o f the Ghaghara, I t s width var ies from 
1.5 to 5 km]® but the predominant s o i l i s sandy-loam, 
containing enough moisture. The chie f crop of this area 
i s arhar.but i s vulnerable to f r o s t . The central part 
between sandy s o i l area to the north and south o f th is area 
i s covered with loam, good f o r agr i cu l tura l p r a c t i c e s , 
coupled with easy i r r i g a t i o n f a c i l i t i e s . Clayey-loam i s 
found near the lake region in the south-east corner and 
a lso in the centra l part in patches, containing lakes and 
depressions. Between Gomati khadar and south lake region 
ex i s t s the narrow s t r i p with f e r t i l e s o i l , devoted to 
transplanted r i c e , traversed by numerous small streams, 
which j o i n Gomati, Watertable o f th is area i s said to be 
a t a depth o f 6 to 8 m but in the monsoon season i t comes 
a l i t t l e up. 
3. The Region o f Lakes; I t covers the south and south-
west alongwith the south-eastern corner of Sultanpur d i s t r i c t 
( P i g . 1 . 2 ) . South and south-west por t i on i s agr i cu l tura l ly 
poor owing to usars and swamps. coupled with numerous lakes 
10 Final Settlement R e p o r t . . . . op. c i t . , 1942, p .5 . 
2 ; 
and t a l s . Only r i c e can be cult ivated on p r o f i t a b l e bas is . 
The south-eastern por t ion i s covered by clayey s o i l , but i t 
has a l so patches o f barren land and a l ike southern por t i on , 
here too usar lands e x i s t . Due to the presence o f reh. even 
the cu l t i va ted patches give poor resu l t s . Water-logging, 
due to bad drainage i n the rainy season, leads to the 
formation o f usar land in this area, while the f looded water 
h i t s the standing crops and leaching the f e r t i l e layer o f the 
s o i l i n the form o f sheet erosion. 
CLIMATE 
The c l imate o f the region i s , on the whole, healthy, 
except i n the swampy low- ly ing t r a c t s . Tropical i n nature, 
winds blow from land to sea i n one season and opposite in 
the o ther season. Meteorologist d iv ide the whole year into 
two p a r t s , based on monsoons. 
( a ) The season o f north-east monsoons. 
(b ) The season o f south-west monsoons]^ 
(a ) The season o f north-east monsoon i s further 
sub-div ided into two par ts : ( i ) cold weather season las t ing 
from January to February ( i i ) hot weather season, begins with 
March and l a s t s t i l l mid-June. 
11 Kendrew, W.G., 'The Climate o f the Continents ' , 
Great Br i ta in , 1961, p.155, 
•iO 
(b ) The season o f south-west monsoon i s also 
sub-divided into two par t s : ( i ) the season o f general rains , 
from mid-June to October, ( i i ) The season o f retreating 
monsoon, commencing from November to December. Cold season 
r e f e r s to the per iod o f rabl crops , whereas kharif crops 
c o i n c i d e with the rainy season. 
Broadly speaking, the climate o f the area i s divided 
i n t o three d i s t i n c t seasons. 
( i ) The cold weather season (November to February), 
( i i ) The hot weather season (March to mid-June), 
( i i i ) The season o f rains (Mid-June to October) . 
The Cold Weather Season; Daring the early November, 
almost hal f o f the high pressure b e l t moves from northwestern 
India , covering the whole Ganga-Grhaghara Doab. The d i r e c t i o n 
o f the winds from west to east i s the resul t o f pressure 
d i s t r i b u t i o n i n general and part ly influenced by the 
12 
Himalayan r e l i e f . The mean monthly temperature in the month 
o f December at Faizabad was 15.6°G whereas at Sultanpur, i t 
was recorded as 16.4®C, but the lowest temperature o f the 
year was recorded as 3.4°C, whereas the highest temperature 
touched 46.0°C i n the Central Ganga-Ghaghara Doab)^ The 
days are f a i r l y warm, while the nights are cold . Januaiy 
1 2 Sha f i , M., 'Land U t i l i z a t i o n in Eastern 
Uttar Pradesh ' , Ali^arh. I960, p.16. 
13 The Clima to l o g i c a l Tables, * Indian Meteorological 
Department. New Delhi, I 9 8 I . 
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i s considered to be the coldest month o f the year, accompanied 
by mist and fo£ , known as • kohraj , o f t e n reduces the v i s i b i l i t y 
to almost n i l . Frost i s a lso noticed f requent ly , but i t s 
intensi ty var ies . Often crops are a f f e c t e d . February i s the 
month o f c l ear sky with increasing temperature, but s t i l l 
remains co lder than November. During the span o f December to 
Februaiy, thunder storms move through th is area and early 
l i g h t rain in this season i s expected which i s a boon to the 
c rops , but rains accompanied by hailstorms are f a t a l to the 
standing crops. Relative humidity var i e s between 64 per cent 
and 69 per cent at Faizabad while between 52 per cent and 
5 3 per cent at Sultanpurl^ 
The Hot Weather Season; Months o f March, A p r i l , 
May and hal f of June, constitute rest hal f o f the dry monsoon. 
Sharp r i s e in temperature occurs in March; in this month, the 
mean monthly temperature r i ses to 24.0°C, while the mean 
maximum temperature remains 32.0°C, and the mean minimum 
tenqperature 15.0°C (Gig. 1 , 3 ) . Increase i n temperature 
continues upto the month of May. The thermometer r eg i s t e r s 
a high temperature and the mean monthly temperature in May 
at Faizabad and Sultanpur remains 31.9°C and 33.8°G 
r e s p e c t i v e l y , but the re la t ive humidity drops to 29 per cent 
and 23 per cent at Faizabad and Sultanpur respect ive ly ]^ 
The days are hot, while the nights are warm, though the mean 
diurnal range of temperature is as high as in March. 
14 ib id . 
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May experiences the highest temperature of the 
year . The mean maximum temperature during th is month are 
and 34.1°C respect ive ly , while an absolute maximum 
o f 40°C i s not uncommonl^ The excess ive heat has a 
des iccat ing inf luence on the vegetat ion, and the surface 
becomes parched. May and half o f June i s the per iod o f 
intense hot dry westerly winds, l o c a l l y known as l o o . 
Sometimes i t becomes so vigorous that humidity comes down 
17 to two or three per cent between 12 noon and 4 p.m. ' 
Due to strong l o c a l disturbances, some sporadic , 
short l i v e d rain can be seen; i t may be repeated frequent ly 
a l s o . The barometric o s c i l l a t i o n s during a storm are rapid 
1R and considerable, but are la rge ly due to l o c a l causes. 
The to ta l average r a i n f a l l i n hot weather season 
var ies between 35.8 mm and 34.3 mm, but the number o f days 
and the amount o f r a i n f a l l i s higher i n May with 51.8 to 
42.7 am, whereas the lowest recorded r a i n f a l l i n Apr i l i n 
case o f Paizabad i s 24.7 nmi and 26.4 mm in case o f Sultanpur 
1Q during March. These rains are good f o r the maize and 
16 S i d d i q i , N.A., Land U t i l i z a t i o n in Central Ganga-
Ghaghara Doab, unpublished Thesis o f Ph. D. 
Aligarh, 19^5, p .31. 
17 Blandford, H.F., 'The Climate and Weather o f I n d i a ' , 
Memoirs o f the Indian Meteorological 
Department, Vo l .VI , No.b, 189b, pp.162-63. 
18 Blandford, H.F., i b i d . . V o l . I l l , 1886-88, p.105. 
1 9 Memoirs of the India Meteorological Department, 
Vol.XXXI, Part I I I , Simla, 1962, p.107. 
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f odder crops of the area. I t has the tendency to decrease 
from east to west, due to the increasing aea distance as the 
a i r gets d r i e r and gradually e a s t e r l i e s are replaced by the 
w e s t e r l i e s , reducing the p r e c i p i t a t i o n accompanied by the 
storms. R a i n f a l l received during hot weather season gives 
temporary r e l i e f from heat as wel l as helps in sowing o f 
early r i c e crop. However, rains with v i o l ent winds cause 
damage to the t rees and bui ld ings e t c . 
The Season o f General Rains: The climate o f the 
area c l o s e l y resembles that o f the rest o f Ganga-Ghaghara 
Doab and c a l l s f o r no s p e c i a l comment. The wet monsoons 
normally s t a r t from the middle o f June and l a s t t i l l October. 
The r a i n f a l l i n the"area i s d i s t i n c t l y heavy, when compared 
with the o ther d i s t r i c t s , but the average i s not higher than 
that recorded i n the trans-Ghaghara d i s t r i c t s to the north, 
which l i e c l o s e r to the h i l l s . With the arr iva l o f monsoon 
i n the area, a d ras t i c change i n temperature and humidity 
cond i t i ons i s not i ced . R a i n f a l l a l ternating with ra in less 
gaps o f a day o r two i s common i n the months o f July and 
August and these are the r a i n i e s t months o f the year as 
they rece ive more than 50 per cent o f the to ta l annual r a i n f a l l . 
The month o f September i s the per iod of long ra in less gaps 
wi th the s l i g h t r i s e in day temperature. Humidity, however, 
remains high with no motion i n a i r . The average r a i n f a l l 
o f these two d i s t r i c t s v i z . , Faizabad and Sultar^ur in t h i s 
month i s recorded as 196.7 mm and 184.9 mm ( F i g . 1 . 4 ) 
« 
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r e s p e c t i v e l y , while in June alone both the d i s t r i c t s 
rece ived 105.5 nun and 82.2 mm respec t ive ly . High humidity 
with c l o s e weather conditions makes the heat Into lerable 
and creates a number o f problems f o r health. The time 
between September to half o f October i s considered to be 
the most unhealthy period o f the year. October i s the 
month o f re treat ing monsoon, but the mean maximum temperature 
remains as high as in September. R a i n f a l l , though l i t t l e , 
i s use fu l f o r the rabi crops and f o r the maturity o f l a t e 
r i c e . Ra in fa l l in the months o f June and September i s 
i r r e g u l a r , a f f e c t i n g the agr i cu l tura l p rac t i c es o f kharif 
and rab i seasons, whereas continuous r a i n f a l l f o r several 
days leads to f l o o d condi t ions , r esu l t ing i n sheet and gu l ly 
e ros ion , and destruct ion o f crop and dwel l ings . 
Annual V a r i a b i l i t y 
Annual v a r i a b i l i t y means the percentages o f mean 
var ia t i ons from the average, ha l f the d i f f e r e n c e o f the two 
means; f i r s t l y , f o r the years o f excess r a i n f a l l to the 
average, secondly, f o r the years i t has short o f the average 
r a i n f a l l , calculated by the writer with the help o f r a i n f a l l 
data f o r 50 years 1931-1981. 
UQ - LQ 
M X 2 
Where, 
UQ = Upper quart i le 
LQ = Lower quarti le 
M = Median 
I ^ 
I t can be seen from the ( P i g . 1 . 5 ) that the mean 
annual v a r i a b i l i t y o f rainfeil l i s greatest in the north-
western part o f the area i . e . from Tanda towards Bikapur 
and i s l e a s t in the east . I t i s not iced that v a r i a b i l i t y 
i s high, where the r a i n f a l l i s low and with high r a i n f a l l , 
v a r i a b i l i t y i s low o f course with some except ions . Twenty-
two per cent v a r i a b i l i t y i s noticed at Musafir Khana, where 
the r a i n f a l l i s 956.7 mm. Whereas 17 per cent i s reported 
a t Khadipur with the r a i n f a l l o f 1086.7 mm. I t i s good 
that v a r i a b i l i t y at no s tat ion i s recorded below 17 per cent 
as 12 per cent or below, v a r i a b i l i t y i s said to be suscept ib le 
to famine. The dr ies t years known were 1876 and 1877 with 
530.35 and 519.43 mm o f r a i n f a l l r e s p e c t i v e l y , a d e f i c i e n c y 
20 which resulted in famine o f some i n t e n s i t y . 
V a r i a b i l i t y in the Vet Monsoon (June to October) 
Agr icu l tura l a c t i v i t i e s are much dependent on 
v a r i a b i l i t y in the wet monsoon than, the annual v a r i a b i l i t y . 
Timely d i s t r ibut i on o f r a i n f a l l i s more important, even i f 
the average r a i n f a l l i s below the normal. I f the r a i n f a l l 
i s in time, the crops w i l l not be much a f f e c t e d . Such as 
heavy o r s car c i ty o f r a i n f a l l i n June a f f e c t s the sowing 
o f the early _kharif crops and a l so the i r output. S u f f i c i e n t 
amount o f r a i n f a l l in July and August i s harmful f o r r i c e 
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c r o p . Def ic iency i n r a i n f a l l in the months o f September 
and October delays sowing o f winter crops and adversely 
a f f e c t s the y i e l d and quality o f the l a t e kharif crops. 
Heavy r a i n f a l l during these months leads to waterlogging, 
while premature cessat ion o f the rains may cause postponement 
o r res t ruc t i on to the sowing o f the rabi crops. 
Table I 
Showing the Percentage Mean Monthly Var iab i l i t y 
a t Selected Stations 
S ta t i on June July August September October 
Faizabad 59 31 24 49 351 
Akbai^pur 47 35 30 38 255 
Bikapur 35 27 23 40 312 
Taula 55 29 26 36 213 
Jalalpur 53 26 32 50 132 
Sultanpur 55 30 21 46 313 
Amethi 80 35 25 46 146 
Kadipur 40 37 27 38 184 
Musafir Khana 54 28 27 45 111 
• Calculated on the basis o f monthly r a i n f a l l 
S t a t i s t i c s o f 50 years (1931-81) f o r the 
se lec ted Stat ions , Published by Government 
o f India, 
Monthly and Annual Ra in fa l l Table o f 
Uttar Pradesh, Lucknow, 1985. 
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I t i s c l ear from Table I that the v a r i a b i l i t y 
i s l e a s t in the months o f July and August, but i s higher 
in the res t of three months. In the months o f July and 
August, v a r i a b i l i t y i s below 35 per cent , with except ion 
a t Khadipur (37 per cent) and the lowest i s reported at 
Sultanpur with 21 per cent. In June, v a r i a b i l i t y f l u c t u a t e s 
between 40 and 59 per cent; with the exception at Bikapur, 
where i t i s 35 per cent while at Amethi i t i s 80 per cent. 
The month o f October experiences very high range o f 
v a r i a b i l i t y i . e . (111-351) , whereas in September and June 
i t ranges between 38-80 per cent (except at Bikapur and 
Tanda 35, 36 per cent r e s p e c t i v e l y ) . 
The present study has, thus, shown that r a i n f a l l 
i s most var iable i n October and l e s s var iable i n the months 
o f September and June. Var iab i l i ty i s high at the time 
when i t s regular i ty i s most required i n the Central Ganga-
Ghaghara Doab. Such condit ions may lead to u n c e r t a i n i t i e s 
i n the a g r i c u l t u r a l programme. 
SOILS 
Data based on s c i e n t i f i c c l a s s i f i c a t i o n o f s o i l s 
are not ava i lab l e . However, we have some information about 
the s o i l s o f the area which i s based on the settlement 
reports and the D i s t r i c t Gazetteers. The main cons iderat ions 
i n such c l a s s i f i c a t i o n were texture, co lour , a v a i l a b i l i t y 
3d 
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o f water and the l e v e l o f land. Local names were given 
to each type o f s o i l and are s t i l l accepted in the Central 
Ganga-Ghaghara Doab. Recently, some regional s o i l l abora tor i e s 
have been establ ished by the State Government with a view to 
preparing a deta i led s o i l maps, based on chemical analysis o f 
the s o i l s . This area comes under the j u r i s d i c t i o n of Varanasi 
s o i l laboratory but th is laboratory has not been able to 
prepare re levant s o i l maps o f the area under study so f a r . 
Most o f the s o i l maps concerning the area prepared by 
d i f f e r e n t author i t i e s present a rough p i c ture of the s o i l s . 
The Government o f Uttar Pradesh has a lso started sample s o i l 
survey scheme, based on Stewart 's repor t , and has prepared 
22 
a map exc lus ive ly o f Varanasi d i s t r i c t r On the bas is o f 
mechanical c l a s s i f i c a t i o n o f s o i l s , introduced in I860, 
s o i l s are c l a s s i f i e d as loam (doras o r dumat l o c a l l y known) 
c lay (matiyar) and sand (bhur). Later on, th is system was 
changed and a new mode o f c l a s s i f i c a t i o n based on product iv i ty 
and f e r t i l i t y was adopted according to which the s o i l s o f the 
area are grouped into three ca tegor i es : ( i ) Goind, 
( i i ) Miyana and ( i i i ) Palo . 
21 Raychoudhary, S.P. and Mukerjee, S,K, , 'Present 
P o s i t i o n o f S o i l Survey in I n d i a ' , 
Journal o f S c i e n t i f i c and Industrial Research. 
Vo l .VI , 10, Calcutta , 1947, p.405. 
22 Shaf i , M. , op. c i t . , p .40 . 
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Geo log i ca l l y , the s o i l s o f Central Ganga-Ghaghara 
Doab f a l l in two par t s : ( i ) khadar o r new alluvium and 
( i i ) bhangar or o ld alluvium, 
( i ) The Khadar lands are found on e i ther s ide of 
the Ghaghara and Gomati banks, and the ir texture var ies from 
clay to sand or s i l t y sand. River in spate car r i e s large 
quantit ies o f materials o f a l l s izes from coarse sand to f i n e 
s i l t and with the retarded speed coarser sand i s deposited?^ 
As the distance increase from the banks, texture improves 
with greater percentage o f clay and s i l t , 
( i i ) Bhangar lands : They are found along the high 
bank o f the r i v e r Ghaghara i n the north and i t s b e l t var ies 
from about 2 km to 5 km i n width?^ Such lands ar^ general ly 
f r e e from f l o o d s as they occupy the higher parts of the area. 
Five v a r i e t i e s o f s o i l s are found i n the ent i re bhangar 
lands. They are ( i ) Sandy s o i l s , ( i i ) Sandy loam, ( i i i ) Loam, 
( i v ) Clayey loam and (v) Clay, Such s o i l s are evenly 
d i s t r ibuted in the bhangar lands o f the area ( F i g . 1 . 6 ) , 
Usar S o i l s ; The term usar i s a l so in common use , 
applied to the barren lands in fected with sa l ine a f f l o r e s c e n c e 
known as reh, i t has a very i rregular d i s t r i b u t i o n in the 
Central Ganga-Ghaghara Doab and i s not p o s s i b l e to mark 
25 Hall , A.D., Revised by Robinson, G.W., ' The S o i l ' . 
(An Introduction to the S c i e n t i f i c Study 
o f the Growth o f Crops) London, 1956, p . 59. 
24 Final Settlement R e p o r t . . . . op. c i t , , p . 4 , 
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t h e i r exact areas on s o i l map. However, their good port ion 
i s found in the south, east and south-west areas o f the 
d i s t r i c t Sultanpur, whereas in Faizabad d i s t r i c t , i t i s 
conf ined to a few patches. I t s formation i s due to the 
presence o f the a f f l o res cence of Sodium Carbonate and 
Sulphate, found i n abundance in the a l l u v i a l s o i l s o f the 
25 Indo-Gangetic p la in ,^ 
Such s o i l s carry much a l k a l i s a l t s , and th is salty 
crust on the alluvium i s known as reh. These s a l t s a f f e c t 
the growth o f the c rops , and the areas in f e c ted by such s a l t s 
become u n f i t f o r agr i cu l tura l purpose. 
Reclamation o f Usar Lands 
I t i s p o s s i b l e to reclaim usar lands by removing 
the excess s a l t s from the s o i l by means o f improved drainage. 
App l i ca t i on o f heavy organic manure^ i s much he lp fu l in 
c o n t r o l l i n g and improving the condi t ion o f usar lands. The 
use o f green manures and gyps\im i s proved to be most e f f e c t i v e , 
and produced encouraging resul ts in Uttar Pradesh in case o f 
? 6 
usar lands. Such s o i l s are to be treated with s p e c i f i c 
quant i t ies o f well-powdered gypsum and f i l l e d with water. 
Thereafter , water i s to be drainedout and crops o f dhaincha 
i s sown as a green manure at the rate o f 40 kg per acre . 
25 Auden, J.B. , Gupta, B.C. , Kay, P.C. and Husain, M. , 
Report on Sodium Salts in Reh S o i l s i n 
United Provinces (Uttar Pradesh), Records of 
the Geological Survey o f India. Vol.LXXVII, 
No.1, Calcutta, 1942, p . 3 . 
2 6 Agarwal, R .P . , 'Progress o f Recent Researches in the 
Sec t i on o f Agricultural Chemistry, Kanpur, 
1953, p .20 . 
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IRRIGATION 
I r r i g a t i o n plays on important ro l e in the promotion 
o f agr i cu l ture . I t i s one o f the many measures to increase 
output and to make f u l l use o f the land by growing second 
and third crop i n the same f i e l d . I t i s extremely essent ia l 
f o r cash crops and vegetable. Naturally, in the absence o f 
good i r r i g a t i o n , one has to depend upon the nature and the 
amount o f r a i n f a l l which o f t e n f a l l s short of the requirement 
coupled with unevenly d i s t r ibut ion and i r r e g u l a r i t i e s and 
compels the farmers to produce merely s ingle crop. Most o f 
the agr i cu l tura l lands of the area receive f a i r supply of 
i r r i g a t i o n water, but security and timely supply depends 
rather on the nature o f the sources form which water i s 
obtained. 
The area with the annual r a i n f a l l of 1004 mm, 587 mm 
27 
i n the r a i n i e s t months (July and August) o f the year needs 
adequate i r r i g a t i o n f a c i l i t i e s , both from tubewells and 
canals . The a v a i l a b l e sources i . e . , wel ls , tanks and ponds 
cannot meet the f u l l requirements o f the two seasons. With 
a view to safeguard against r i sks , adequate f a c i l i t i e s should 
be provided. 
27 Memoirs o f the Indian Meteorological Department, 
o p . c i t . , pp.65-66. 
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Total area covered by various canals i s about 
118,279 hectares (32.3 per cent) i . e . Ghagliara, Sarda, 
Tanda Canals. Construction o f tubewells has started in 
recent years. T i l l 1946, there was only one government 
tubewell i n the whole area, but i t s number increased to 
245 i n 1958, 267 in 1963, and touched 22,930 in 1984-85?® 
while in Sultar^ur the numbers were 75 and 91 respect ively 
i n the corresponding years but has increased to 13,266 i n 
1984-85. Total area irr igated by these tubewells has 
&r©«&ed the l i m i t s covered by canals and other systems o f 
i r r i g a t i o n and accounts for 62.4 per cent o f the t o ta l 
i r r i ga ted area o f 228,635 hectares in the d i s t r i c t s . 
Construction o f pr ivate tubewells has a l so increased 
tremendously to 150,999 in Faizabad, fo l lowed by Sultanpur 
d i s t r i c t with 73,267 during the year 1984-85. Construction 
o f wel ls has almost stopped and i t s u t i l i t y has also decreased. 
Tanks and ponds s t i l l continue to be some source o f water 
supply but t h e i r use in agriculture has been reduced with 
the introduct ion o f more and more tubewells and expansion 
o f canal system during 1973-74. Total i r r igated land (wel ls ) 
was 150,029 hectares which i s reduced to 11,590 ( - 8 8 . 9 6 per cent) 
hectares . Whereas ponds, tanks and lakes covered 51,409 
hectares in 1973-74 but reduced to 6 , 6 3 9 (87.08 per cent) 
hectares in 1984-85 in both the d i s t r i c t s . 
2 8 Ais:riculture S t a t i s t i c s o f Uttar Pradesh. 
Lucknow, 1987, pp.20-21. 
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I r r i g a t i o n i s pract i sed in both the seasons i . e . 
khar i f and rabi . However crops o f the rabi season depends 
almost on i r r i g a t i o n water. Total area i r r i g a t e d during 
the kharif season in both the d i s t r i c t s was almost 52,086 
hectares during 1973-74 whereas i t i s 62,550 (^-20.1 per cent) 
hectares in 1984-85. While the t o t a l area in both the 
seasons accounted f or 288,792 hectares (1973-74) and 402,399 
('•'39.3 per cent) hectares (1984-85) . Total area inc luding 
zaid crops i s estimated to be 423,660 hectares ; th i s 
inc ludes a lso the area i r r i g a t e d more than once. 
In 1984-85, about 76.1 (40.6 per cent in 1973-74) 
p e r cent and 86.1 per cent (37 .3 per cent in 1973-74) o f 
the t o t a l area under c u l t i v a t i o n i s i r r i g a t e d i n the d i s t r i c t s 
o f Faizabad and Sultai^jur r e s p e c t i v e l y i n the rabi season. 
This "being the rabi crops may not be grown without 
s u f f i c i e n t water with chemicals f e r t i l i z e r s . Total area 
i r r i ga ted i n the rabi season, under d i f f e r e n t crops i s 
estimated at 339,849 hectares i n 1984-85. 
On the whole, the e x i s t i n g i r r i g a t i o n f a c i l i t i e s 
although increased to two times o f the f i g u r e s f o r 1973-74, 
ye t more development i s needed i n the sphere o f i r r i g a t i o n 
incase be t ter y i e l d per hectare i s desired and also to ensure 
more foods to the growing populat ion . 
AGRICULTURE 
Agriculture being the most important occupation 
i n Uttar Pradesh, a large percentage o f the populat ion o f 
t h i s area (approximately 80 per cent) depends on i t . There 
i s a rapid increase i n the growth rate o f population not 
only in the area under study, but in the ent i re country, 
whereas the rate of p roduc t iv i ty i s r e l a t i v e l y low with the 
resu l t that adequate food suppl ies cannot be ensured f o r 
the ent ire population. Moreover, on account o f unstable 
economy, people cannot a f f o r d to eat such f oods which can 
supply them with essent ia l nutr ients . So that they may not 
f a l l easy vict im to various d e f i c i e n c y diseases . The wr i ter 
i s o f opinion that the present s i t u a t i o n can be improved to 
an appreciable extent with the app l i ca t i on o f modern 
techniques baaed on a s c i e n t i f i c survey o f agr i cu l tura l lands 
and s u i t a b i l i t y o f crops to d i f f e r e n t types o f s o i l s . 
Agriculture in the Central Ganga-Ghaghara Doab 
atta ins a s a t i s f a c t o r y p o s i t i o n in comparison to other ^^ AtU^  
d i s t r i c t s o f eastern Uttar Pradesh. The area i s endowed with 
very good s o i l s , su i tab le cl imate f o r a var iety o f agr i cu l tura l 
productions and some i r r i g a t i o n water. Despite these f a c t s , 
the cropping intens i ty i s low and the population o f the area 
f inds i t d i f f i c u l t to get proper and adequate food suppl ies . 
Recent trends have shown that continuous e f f o r t s are being 
made to put more and more lands under c u l t i v a t i o n and to 
•iO 
produce var iety of crops with increased output with the 
help o f modern techniques, seeds and f e r t i l i z e r s e t c . 
The system o f agr icul ture i n no way d i f f e r s from 
that in the surrounding d i s t r i c t s and the crops are sown in 
the customary ro ta t i on ; the produce i s more o r l e s s the 
same in value as that obtained in s imi lar lands elsewhere. 
With the a b o l i t i o n o f bettiided labour, introduct ion o f 
conso l idat ion scheme and c e i l i n g s on land holdings, the 
in te res t i n agr i cu l ture has increased as i t makes way f o r 
b e t t e r planning by using t r a c t o r s , tube-wells and other 
techniques. 
The d i f f e r e n t geographical environments preva i l ing 
i n d i f f e r e n t regions makes i t almost impossible to f i n d out 
any agreed so lut ion to any one problem on State l e v e l . Each 
reg ion has i t s own ind iv idual i ty and therefore needs separate 
treatment. Regional d i v e r s i t i e s a f f e c t the agr i cu l tura l 
land use too?^ With a view to assess the agr i cu l tura l 
p o t e n t i a l i t i e s o f the region, i t i s essent ia l to embark on 
a plan which takes into account s o i l , climate and s o c i o -
economic f a c t o r s o f the area. Table I I gives a detai led 
p i c t u r e o f land u t i l i z a t i o n i n the area. About 66.9 per cent 
i . e . 588,626 hectares o f the t o ta l reported area i s cu l t ivated 
29 Ahmad, S.W., Distr ibut ion o f Mutritional Def ic iency 
Diseas'es i n Kelat ion to Environmental F a c t ^ s 
in Central Ganga-Ghaghara Doab, Dissertat ion 
submitted f or M.Phil Degree, Aligarh, 1975, 
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i n 1984-85 which i s short by 2.13 per cent in comparison 
to 1974-75, 69.03 per cent i . e . 609,651 hectares. This i s 
a l so obvious from th i s table that the t o t a l cult ivated 
area o f Faizabad (68.4 per cent) was r e l a t i v e l y l e ss than 
that o f Sultanpur ( 6 9 . 3 per cent) in 1973-74. However i n 
1984-85, the reported area o f Faizabad increased from 
437,760 to 439,916, 0.49 per cent while the sown area 
decreased from 68.4 per cent to 67,4 per cent. Comparing 
the f i gures f o r . t h e two d i s t r i c t s , i t i s obvious that 
desp i te decrease in the Sown area in the case o f Faizabad, 
the percentage i s s t i l l higher than that o f Sultai^ur. 
However with reclamation o f usar lands and using the 
c u l t i v a b l e waste land including fa l l ow land, more areas can 
be added to the ex i s t ing cul t ivated land. Thus more food 
can be made avai lab le to the l o c a l population o f this area. 
The main purpose o f s o i l c l a s s i f i c a t i o n i s to 
determine the nature of crops to be grown in the area under 
study. Cropping patterns that have evolved under the 
present s o i l condi t ion r e f l e c t a c l ose relationship between 
the phys ica l environment and the socio-economic condit ions. 
The ex is t ing cropping pattern reveals that sugarcane i s the 
most important cash crop, while r i c e , wheat, barley, gram, 
peas e t c . are other important crops. The main rabi crops 
are wheat, barley and peas, gram and pulses . Among kharif 
crops r i ce i s the leading crop fol lowed by mi l lets and maize
•iO 
Table I I I shows that the most important of a l l 
khar i f crops i s r i c e , which covers major port ion o f the net 
sown area o f 278,139 hectares (1984-85) , 11,751 hectares 
(+4.41 per cent) more than the area reported during 1973-74. 
The increase i n r i c e cu l t i va t i on i s appreciably high in 
Faizabad (66.6 to 92.9 per cent ) . In case o f Sultanpur, 
the p o s i t i o n i s just the reverse. Cult ivat ion o f r i c e 
decreased from 126,185 (1973-74) to 103,308 hectares 
( - 1 8 . 2 per cent) in 1984-85. Br i e f l y speaking, the area 
devoted to r i c e i n Faizabad (92.9 per cent) i s much more 
higher than the area under r i c e in Sultanpur (56.6 per c e n t ) . 
Production a lso has increased from 105,414 metric tons to 
263,534 i n Faizabad d i s t r i c t whereas i n Sultai^jur d i s t r i c t 
increase i s merely to the tune o f 7,562 metric tons. The 
main reason f o r th i s d i f f e rence i s due to bet ter s o i l and 
drainage. The average y i e l d o f r i c e i s more than 50 per cent 
higher in Faizabad than in Sultai^jur (15.07 and 9.30 quintal 
p e r hectare ) . The survey conducted by the author ind i cates 
that the bulk o f population eat^,rice and the coarse grain 
produced in the two agr i cu l tura l seasons. 
Wheat i s the main rabi crop, which const i tutes the 
main d iet o f w e l l - o f f inhabitants, fol lowed by other crops 
e . g . gram, bar ley , peas, i n both the d i s t r i c t s . Wheat i s 
sown alone as well as i n combination with other crops e . g . 
barley and gram, but the most popular combination i s with 
CO o u a +» 
o 0) 
g in 05 043 
H 0) +» 
u o © 
•p m 
o OQ cfl a> 93 
<M •H U 
® if\ 
JH 00 
® H s a +> 
o c •H H 
fl a< 
fl -P -rl •H O rj 





d OS s o 
<H O 
TS H 0) 
-O « 
OS 
S3 O •H 
O 
-d o ^ 
I t<^  
<j\ 
CO 
H 0) H 









c - o • « C\J O oco vo vo 0<M <T>vO c\i r- vo ITv vo moo 
• • » • • • 1 • • CMin ITkVO O'-<\J cv <\J '-00 
O CTi iTvirv 00'- t<^  o OvOO 00 ""t CM KN CM Win ir\0 O CVJ 00 vo -^ J-vo vo 00 ir\if\ •k ^ 00 vo t- <M «— ^ OVO oocn t^ cg o cn 
000 •r-•k VO KN CVJO 
m o vo 
o o 
CM o t -
00 00 irN<r> ifvirv CM 55'- CT>CVJ LTN ^ a\ t<>cr> OVO vo -"t OO KN 
vo CM Tj-CVJ ir\ 
^00 vovo vovo VO "sfOO cr»o CVJ 00 VO — O 
• • • • m m 1 • • CMVO ITi CM CM oo — CM'i-
CM ^ cMin cri'- ovo 00 vo fA KNCM CMVO CM <X\ 00 T-a\<j\ •^ 00 CM O CM CMO 
mrrs vo a\ CNJ CM t~-cr> cno Ovo CM^  «-CM vo 00 
KNT- O'Sf CM CM CMt- CM CM tOvo 00 c- oovo m O CM CO 1 - vo crvcr» O 
«s » 
CTVOO mcT> ' - o CM CM 
t^ oo t^ co c-oo t-oo r~ 00 t^  00 1 ( 1 1 1 1 I I I I I I 
C-QO r-00 c^ cD t~-oo r- 00 od O^ O^  0^ <7^  <T»<J^  CTv cr> <T> 
2 a o 
^sT 
usi •r-> T3 tjO CD-P 03 O • « ^ o pq M CM s •k *> o u 0) C u a 0) ^ a> a OS a 0) 00 O o ^ •H > H O •H o c6 a o •-3 S Vi < 
nJ-UN t^OO I I tOrJ-t-QO <r>cr> 










b a r l e y . Wheat alone accounts f o r 80.4 and 67.6 per cent o f 
the cu l t ivated land i n the rabi season during the year 
1984-85 with an average y i e l d o f 21.08 and 18.04 tonnes in 
the d i s t r i c t s o f Faizabad and Sultanpur respect ive ly 
(Table IV). In Faizabad, the area under wheat has doubled 
i n the las t eleven years whereas in Sultanpur, i t i s up 
by 125.4 per cent and increased in production by 140.5 
p e r cent (67,419 "to 229,601 metric tonnes) whereas Faizabad 
with only about 100 per cent increase o f land has produced 
more than 164 per cent o f wheat (98,164 to 358,153 metric 
tonnes) fo l lowed by gram, peas and po ta to , the other 
important crops o f the rabi season. 
POPULATION 
According to the 1981 census, the t o t a l populat ion 
o f the two d i s t r i c t s v i z . , Faizabad and Sultanpur was 425,293. 
Further, about 89 per cent and 96.7 per cent respect ive ly o f 
the t o t a l populat ion l i v e d in the v i l l a g e s . There has been 
s l i g h t decrease in the rural population. I t has decreased 
to the tune o f 4 .3 and 2.5 per cent in the d i s t r i c t s o f 
Faizabad and Sultanpur from 1971 to 1981. But the o v e r a l l 
increase in population i s p o s i t i v e as i t i s evident from the 
Table V. 
Table V shows that a f t e r 1901 onward t i l l 1981, 
there has been regular increase in the population of th is area, 
except in the year I9II and 1921 when the area witnessed 
emigration from here to Burma, West Indies , F i j i Is lands , 
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t o to 
Malaysia and Singapore etc . in search of employment and 
also a large number o f people died o f epidemic diseases 
during the said period. 
Table V 
Distr ibut ion o f Population, i t s Growth (percentage) 
during the Period of 1901-81^^ 
Year 
F A I Z A B A D S U L T A N P U R 
Population Growth Population Growth 
1901 1,221,894 1,092,273 •MM 
1911 1 ,150,843 - 5.81 1,056,550 - 3.27 
1921 1,168,617 + 1.05 1,012,050 - 4.21 
1931 1,201,384 2.80 1,060,055 + 4.74 
1941 1,315,728 9.52 1,110,433 + 4.75 
1951 1,477,662 • +12.31 1,292,949 +16.44 
1961 1 ,633,359 •MO.50 1,412,984 + 9.28 
1971 1,925,998 •e17,82 1 ,641 ,900 +16.20 
1981 2,382,515 +23.70 2,042,778 +24.41 
The entire population o f the area i s divided into 
c u l t i v a t o r s , agr icultural labourers and people engaged in 
house-hold industr ies and other a c t i v i t i e s , o f which 63.15 
per cent are cu l t ivators fo l lowed by 20.8 per cent agr i cu l tura l 
labourers . Only 3.76 per cent o f the population i s engaged 
33 Census o f India 1981. Ser ies 21, New Delhi. 
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i n house-hold industries and the rest i s engaged in non-
a g r i c u l t u r a l a c t i v i t i e s . What i s s t r ik ing a noteworthy 
i s that an appreciable percentage (38 .2) o f the female 
populat ion p a r t i c i p a t e s in agr icul tural pursui ts . Percentage 
o f workers engaged in agriculture i s higher i n Sultanpur 
(86.7 per cent) than in Faizabad (81.2 per c e n t ) . Despite 
a l l the e f f o r t s made to step up agr icul tural product iv i ty 
under the ex i s t ing environmental condit ions , food problems 
have been solved to a limited extent. However the so lut ion 
does not l i e only in meeting the t o ta l food requirement o f 
the populat ion in the area but to ensure nut r i t i ve d i e t s as 
we l l f o r them. 
GO 
CHAPTEfi I I 
DEFINITION AND SCOPE 
r - -T 
The science o f nutr i t ion i s a very defused sub jec t , 
s ince i t cuts across a number o f d i s c i p l i n e s . The scope o f 
nutr i t i on i s so great that i t i s impossible f o r an individual 
to encon^ass the entire f i e l d ] But i n the study o f human 
nutr i t i on , geography i s as inqportant as any other natural 
s c i ence . I t i s evident that we need to know what sort o f 
vitamins, minerals our body need, i t s quantity and what happens 
i f we do not get enough o f any one. I t i s equally necessary 
that we know something about economics and geography o f food 
product ion, i t s d is tr ibut ion , a t t i t u d e o f a group o r o f an 
individual towards f ood . People need to know, because 
nutr i t i ona l health i s fundamental to normal general health and 
the prevention or reduction i n the sever i ty o f d isease . The 
need to know has steadily increased over the past decade due 
to tremendous changes in the nature o f food supply and i n the 
eat ing habits of the Indians. There need^ not be any inherent 
undesirable nutr i t ional status o f the l o c a l population in the 
f i r s t p lace and o f the impact o f t h e i r changing habits and 
l i f e s t y l e on the nutr i t ional health. Once nutr i t i ona l status 
determined, the infonnation can be used as a s tar t ing point 
and s c i e n t i f i c base f o r e f f o r t s to encourage and suggest people 
to improve the ir nutr i t ional status where needed, and to 
continuously monitor f o r changes i n the future . 
S c h i f f e r e s , J . J . , 'Healthier L iv ing ' Sixth 
International Congress o f Nutrition in 
Retrospect, New York, 1965, p .94 . 
The academic researcher i s f i r s t l y interested to 
determine the prevalence o f n u t r i t i o n a l de f i c i ency i n any 
p a r t i c u l a r area on the b a s i s o f geographical l o ca t i on , type 
o f community, season, a g r i c u l t u r a l p r a c t i c e s , income l e v e l 
and secondly , has to h igh l ight the underlying f a c t o r s 
determining the food cho i ces and degrees of var iat ions i n 
such patterns to re - eva luate f o o d , which has i t s d i r e c t 
e f f e c t on heal th . 
Nutr i t ion and d i e t are not synonymous though they 
are popularly used i n that fash ion . M e t cons is ts o f various 
a r t i c l e s o f f ood which are ingested and converted f o r use 
i n the body f o r bu i ld ing up and maintaining i t i n a v i t a l 
c ond i t i on . liliitrition i s the end o f the process by which 
these are ass imi lated and produce the desired r e s u l t . While 
n u t r i t i o n i s a s c i ence that deals with a l l the various 
const i tuents o f which food i s composed and the way i n which 
proper nourishment i s brought about? The modern pub l i c 
health movement i s ne i ther concerned with the prevention o f 
d iseases nor with n u t r i t i o n . I t has the broader aim at 
creat ing an environment i n which each individual can develop 
h i s p o t e n t i a l i t i e s to i t s f u l l . This i s par t i cu lar ly true 
as regards n u t r i t i o n . Malnutrit ion produces state o f 
i l l - h e a l t h and lowers the r e s i s tan ce and physical e f f i c i e n c y . 
2 Barker, G. , 'Health i n Independent India; 
New Delh i , 1957, pp.125-26. 
3 Pyke, M. .« Nutrition* . New York, 1961, p .20 . 
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which are perhaps more important than the disease i t s e l f , 
Kmnerous invest igat ions among school chi ldren i n India have 
shown that a large percentage of ch i ldren are i n poor s tate 
o f health. Again i n the adult populat ion, the i l l - e f f e c t s 
o f mal -nutr i t ion are widely evident i n the shape o f a low 
general health and reduced capacity f o r work! The problem 
o f proper nourishment i s assuming importance day by day as 
recent ly the United Nations (PAO) survey has revealed that 
the number o f mal-nutritioned people i n the world has r i sen 
from about 455 mi l l i on in 1974 to nearly 517 m i l l i o n i n 1989. 
Preschool ch i ldren, younger women and school age ch i ldren 
s u f f e r most o f t e n from poor n u t r i t i o n , and i t has accounted 
f o r 25 to 50 per cent i n developing countr ies . The survey 
has found wide d i s p a r i t i e s , not only between r i c h and poor 
nations l i k e India but also between and within indiv idual 
developing countr ies , largely due to d i s t r i b u t i o n o f a v a i l a b l e 
food? 
Therefore, a pos i t i ve aspect o f the compaign f o r 
improved nutr i t i on must be strongly en^jhasized. Freedom 
from disease i s one thing; abundant health i s another. The 
goal to be aimed at i s the creat ion o f a healthy and v igorous 
population^ 
4 Report o f the Health Survey and Development 
Committee. V o l . I I . New Delhi . 1946. p .69 . 
5 The Times o f India. New Delhi, Apr i l 7 , 1978, p . 2 . 
6 Report o f the Health Survey and Development Committee, op. c i t . . p .69 . 
People o f t e n ask:do potatoes make people f a t or 
does spinach supply human beings with iron? Fish i s primarily 
a brain f ood , or an apple a day keeps the doctor away; even 
the apple growers get s ick and c a l l the physic ian. I t may, 
there f o r e , be concluded that none o f the basic nutrients e . g . , 
carbohydrates, f a t , p ro te in , vitamins or minerals can alone 
promote a healthy growth, but a proper combination o f a l l 
these nutrients i s e s sent ia l . I t i s a well known fac t that 
the average Indian d i e t cons ists o f cereals and pulses which 
together account f o r nearly three- fourths of the c a l o r i c 
intake. In the case o f a large number o f people with lower 
incomes, th is proport ion goes up. Cereals and pulses are so 
inqportant i n our d i e t that they supply roughly 86 per cent o f 
p r o t e i n , most o f thiamine, niacin and major por t ion of i ron 
content . Besides one- fourth o f f a t , half of calcium and 
r i b o f l a v i n and some proport ion of vitamin-A, C and S, rest i s 
to be derived from other sources. However, other sources 
contr ibute almost n e g l i g i b l e amount e . g . , f r u i t s , green 
vegetables , milk and animal products. How much of each o f 
the nutrients i s required f o r an individual has been recommended 
by the nutr i t i ona l experts on the basis o f ethnic , c l imatic and 
socio-economic considerat ion as wel l as the type o f a c t i v i t y 
e . g . sedentary, moderate and hard worker. The suggested meal 
based on such considerat ions i s known as 'balanced d i e t ' ; 
whenever there i s any deviat ion from the suggested daily d i e t 
f o r the populat ion, undesirable resul t i s bound to occur. 
Jo 
This may be i n the form of mal-nutr i t ion or under-nutrit ion. 
Balanced d i e t may ensure healthy growth o f men and women. 
A balanced d i e t i s defined as one which contains correct 
p ropor t i on o f a l l the nutrients needed by the individual , 
A person i s sa id to s u f f e r from mal-nutr i t ion when the daily 
d i e t does not contain essent ia l nutr i t i on in the proportion 
suggested by the experts o f nutr i t i ona l sc iences . Mal-nutrition 
i s one o f the most important health problems o f the world in 
general and o f India i n par t i cu lar . I t i s estimated that 
between one-hal f and two-third o f the wor ld ' s population 
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s u f f e r from i t ; This i s the resu l t o f e i ther chronic 
i n s u f f i c i e n c y o f f ood o r o f inadequacy o f the pro tec t ive foods 
necessary f o r a healthy l i f e , o r a combination o f both 
s i t u a t i o n s . I t may r e s u l t i n ser ious d isorder l i k e anaemia 
i n women and b l indness among the chi ldren. This general 
hunger o r hunger f o r s p e c i f i c nutrients does a l o t o f damage, 
the e f f e c t o f which are f a r reaching. Infants born o f 
mal-nourished mother s t a r t s l i f e with a handicap. In the 
f i r s t o r two years , many o f them d ie o f mal-nutrit ion alone 
o r due to t h e i r s t a t e o f mal-nourishment, succumb eas i ly to 
g a s t r o - i n t e s t i n a l and respiratory i n f e c t i o n s . The prevalence 
o f var ious communicable diseases i n the area which i s confronted 
with the spectre o f hunger makes the s i t u a t i on s t i l l more 
ser i ous , f o r r e s i s t a n c e to i n f e c t i o n s among the population o f 
the area i s low. 
W.H.O., 'Ma l -nutr i t i on and Disease ' , Geneva, 
1 963, p . 3 . 
J L 
Consider ing the causes o f m a l - n u t r i t i o n , i t may be 
said that the main reasons are the p r e v a i l i n g poverty among 
the down-trodden societ ies and short supply o f foods. But 
there are some more reasons also which p lay equal ly important 
r o l e i . e . , ignorance, t r a d i t i o n a l foods, lack o f knowledge 
regard ing proper foods and i t s e f fec t on heal th . According 
to Maxim, D i z i t t and Mudambi, hea l th depends upon ( i ) adequate 
food ( i i ) q u a l i t y o f food ( i i i ) appropr iate balance i n regards 
o 
to essent ia l food constituentsT 
According to May, most o f the pat ien ts are from the 
poor classes o f people l i v i n g on d i e t s that are both 
Q 
q u a l i t a t i v e l y and quant i ta t i ve l y inadequate. Corwin accepted 
the d ie ts o f the v i l l a g e r s adequate f o r the most p a r t , but 
an adequate d i e t does not, o f course, ensure adequate 
n u t r i t i o n ! ® and the d ie ts o f poor n u t r i t i o n a l q u a l i t y are 
d i r e c t l y responsible f o r the occurrence of spec i f i c diseases]^ 
gPia-mjTaiTIOHAL c a u s e s o f MAL-MPTEITIpg 
Though d i e t p lays an important r o l e , even then when 
d i e t i s proper from n u t r i t i o n a l view p o i n t , m a l - n u t r i t i o n may 
occur due to n o n - n u t r i t i o n a l causes, because the causes of 
m a l > n u t r i t i o n are always complex. I t i s important to r e a l i s e 
8 Maxim, B . , D i x i t t , M.C. and Mudambi, 'Human Nutrition* 
P r i n c i p a l and Appl i cat ion i n India. New Delhi . 
1969, p .16 . 
9 May, J.M., 'The Ecology of Mal -nutr i t ion i n the Far 
and Near East*. New York. 1961. p .22 . 
10 Corwin, E.H.L., 'Ecology o f Health*. New York,1949,p.55. 
11 Sukhatme, P . V . , 'Feeding I n d i a ' s Growing M i l l i o n s ' . Bombay, 1965, p .57 . 
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t h i s complex p o s i t i o n , f o r the same type o f mal -mtr i t i on 
may be caused by d i f f e r e n t fa c to rs and i t i s essential to 
f i n d out such fac to rs to plan a preventive programme relevant 
to l o c a l condi t ions . In recent years, the r o l e o f in fec t i ons 
and i n f e s t a t i o n s in the causation o f mal-nutrit ion coupled 
with helping environmental conditions have been well documented. 
Indian v i l l a g e s are among the main su f f e rers due to the i r 
gloomy phys ica l condit ions , cer ta in state o f ma l -mtr i t i on 
CtOvT. (-wrl Ox. 
developB, which nat -sh0*Bign unt i l developed f u l l y . 
Many i n f e c t i o n s occur more eas i l y , p e r s i s t longer and cause 
much higher mortality in mal-nourished chi ldren. 
I i i fect ious diseases play an in^ortant ro le in the 
i n i t i a t i o n o f mal-nutrit ion i t s e l f . Deej^ rooted cultural 
b e l i e f s , customs and dependence on out-moded and tradi t ional 
bound methods o f treatment play a d e f i n i t e part i n the 
12 
causat ion o f mal-nutrit ion. The crude and u n s c i e n t i f i c 
methods may resort to not only harmful i n themself but a l so 
pose great danger by preventing people to seek immediate 
medical at tent ion by qual i f i ed personnels. 
MAL-DUTRITION 
Sing le de f i c iency almost apparently never occurs i n 
human beings because even simply unrefined foods e . g . , milk 
12 Chandra, P . , ' Ifon-nutritional Causes o f Mal-nutrit ion' 
The Ind. J. Nutri. and D i e t e t . . Coimbatore, 
1 975, p. 168. 
5S 
might supply f o r t y nutr ients , may be roughly enough. A person 
whose d i e t i s f au l ty suf fers^from mult ip le and overlapping 
d e f i c i e n c i e s simultaneously, A s ing le d e f i c i e n c y can, however, 
predominate over the other d e f i c i e n c i e s ] ^ A l l energy i s 
produced by means o f enzymes, organic substances, whose 
p r i n c i p a l component i s pro te in . Vitamins are important only 
because they are part o f c e r t a i n enzymes. When pro te in i s 
inadequate, however, none o f the enzymes can be found i n 
adequate quant i t ies !^ Under normal circumstances, the l i v e r 
produces p r o t e i n known as gamma glubul ines o r ant i -bod ies , 
whose purpose i s to eimbine with and make various harmless 
b a c t e r i a s , b a c t e r i a l tox ins and v i ruses . Therefore i t s under-
supply may encourage them, bes ides not a l lowing body f l u i d s 
from becoming more a c i d i c o r a l k a l i n e o r blood c l o t t i n g . 
P r o t e i n mal -nutr i t i on i s found i n a l l s e c t i o n s o f populat ion 
among the economical ly underdeveloped countr ies o f the world. 
In f a c t , the cond i t i on , p a r t i c u l a r l y i n i t s l e s s 
acute form i s now usual ly re ferred to as ' v r o t e i n - c a l o r i c 
m a l - n u t r i t i o n ' . During the l a s t few decades i t s wide, almost 
epidemic, exp los ive spreading has been not iced e s p e c i a l l y 
among the young ch i ldren o f developing countr ies . This 
metabo l i c - d ietary d iseases i n i n f a n t s and young ch i ldren 
were known and extrens ive ly studied i n Europe, p a r t i c u l a r l y 
13 Davis, A . , ' L e t ' s Eat Right to Keep F i t ' . 
London, 1971, p .20 . 
14 i b i d , , p .20 . 
i n Germany i n the f i r s t decade o f 20th century. They are 
re lated to a great ly reduced pro te in , carbohydrates ra t i o and 
were ca l led ' s tarchy food dystrophy' occurr ing in dry 
(Marasmus) and i n 'Edematous' from which c fe^ l^ Williams 
1*5 
termed 'Kwashiorkor' . These designations are s t i l l i n use, 
but without the emphasis that both forms are based on an 
absolute pro te in intake usually f a r below the requirement. 
Kwashiorkor and Marasmus are a nutr i t i ona l syndrome confined 
to the period o f l a t e breast f eed ing , weaning and post weaning 
phases o f the c h i l d ' s l i f e due to d e f i c i e n c y o f enough 
p r o t e c t i v e food l i k e prote in o f high b i o l o g i c a l value, vitamins 
and other substances that would augment ac t ive growth. The tW a. 
word 'Kwashiorkor' i s the name given to the disease by/Accrd 
people o f 'Grold Coast' and was introduced to the medical world 
i n 1955 ' t h e disease the c h i l d gets when the next baby i s born 
i . e . , the s ickness o f the deposed c h i l d l ^ In countries with 
low economic standards l i k e India, s c a r c i t y o f f a t t y food i n 
the maxket and o ld customs, f a t intake o f a large percentage 
o f the populat ion i s usually low. Before conqpleting weaning 
p e r i o d , f a t i s ava i lab le to young in fants from the breast milk 
o f the mother. Human milk i s super ior to any other milk due 
t o presence o f the e s s e n t i a l , unstarched f a t t y ac id . That i s 
15 Gyorgy, P . , Rajammal, P . , Devadas and Chandra Shekhar,U., 
' C a l o r i e s i n the Treatment o f Protein^ Calor ic 
Mal -nutr i t i on , The Ind. J. o f Natri. and Diete. , 
Coimbatore, 1973, No.5, p .252. 
16 Krishna-Murthy, C .S . , 'Mal -nutr i t ion in Infants and 
A Def ic iency Disease ' , National Health Seminar. 
Madras, 1965, p .52 . 
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j l i 
why in many countries today breast feeding i s on the decl ine 
aad Marasmus showc,upward trend. Besides pro te in - ca lor i c 
m a l - m t r i t i o n , another disease o f t en found in conjunction 
with p r o t e i n - c a l o r i c mal-nutrition i s Avitaminosis-A. This 
d e f i c i e n c y disease which in i t s most severe form, manifests 
i t s e l f by drying o f the membranes o f the eye (Xerophthalmia) 
and other changes (Keratomalacia) that cause destruction of 
the eye and t o t a l blindness occurs frequently but not constantly 
i n asso c ia t i on with pro te in - c a l o r i c mal-nutrit ion. The agent 
i n th i s case i s a de f i c i ency o f vitamin-A, and the victim most 
f requent ly i s the young pre-school c h i l d , though people of 
a l l ages may be a f f e c t e d . In India, about f i v e mil l ion persons 
are v i s u a l l y handicapped and every f i f t h b l ind i n the world 
i s an Indian. Blindness i n the majority o f cases i s due to 
17 
mal -nutr i t i on , or due to poor absoiTption o f vitamin-^. I t s 
d e f i c i e n c y a f f e c t s the skin before any organ. The skin becomes 
dry , rough, thick and scaly (Xeroderma). Thiamine, Ribof lav in 
and Niacin mal -nutr i t ion . Generally, vitamin-B occurs 
together i n f o o d , no person can te d e f i c i e n t i n any one of 
t h i s group without being d e f i c i e n t i n another. But there are 
degrees of var ia t i ons as there are d i f f e r e n t individual . 
Formerly the disease Beri -Beri was thought to be the resul t o f 
Thiamine d e f i c i e n c y and Pellagra due to lack o f niacin. In 
17 Tahi l iani , B. , 'Vitamin-A Deficiency* A Common 
Cause o f Blindness in the Nutrition and 
Carvan. May ( i ) . New Delhi 1975, p .48. 
f a c t , these dleeasee resul t from mult ip le d e f i c i e n c y o f a l l 
the vitamins o f th is group, the lack of thiamine or n iac in 
being only dominant. I t s d e f i c i e n c y mainly a f f e c t s tongue 
by fus ing the taste buds and i n severe cases i t may be cut 
by grooves and f i s s u r e s that i t looks l i k e a r e l i e f map o f 
the grand canyon and surrounding t e r r i t o r i e s . A l l these 
vitamins together re lated to energy metabolism and t h e i r 
requirement are d i r e c t l y re lated to energy expenditure. 
Vitamin-C 
The relat ionship o f fau l ty d i e t to d isease i s an o ld 
s tory , James Lind*s famous ' t r e a t i s e on scurvy ' was published 
i n 1 7 5 3 . Wliat was new o f the 1965 n u t r i t i o n a l congress was 
the debate on d ie ta ry fac to rs i n the causat ion o f Cardiovascular 
18 
d iseases . Scurvy has played an important r o l e i n h i s t o r y . 
Survey shows that three - f our ths o f our populat ion get l e s s 
than the required quantity o f vitamin-C. Vitamin-C helps to 
form and maintain a strong cement- l ike mater ia l , known as 
Collagen, which holds together a l l the c e l l s o f the body and 
uses about one-third o f a l l the body p r o t e i n , except that the 
•concrete ' in healthy body i s in the form o f s t i f f j e l l y ] ^ 
The base o f the bones and o f the developing teeth g ives a l l 
these structure strength and e l a s t i c i t y . I t s under-supply 
18 S c h i f f e r e s , J . J . , op. c i t . , p .95 . 
19 Davis, A . , op, c i t , , p .123 . 
allows the tiseueB to break down and lack of calcium allows 
I t to weaken against external agents. 
Yitamln-D and Calcium 
Ifutrition i s c lose ly re lated to the normal processes 
o f bone formation, growth and remodelling, f o r the skeleton 
i s not a s ta t i c unalterable structure. I t i s undisputed that 
vitamia-D aids the absorption o f calcium, favours i t s retent ion 
and improves i t s u t i l i t y . Besides, i t relaxes nerves, induces 
sound sleep and decreases s e n s i t i v i t y to pain, while calcium 
helps in the transformation of nerve impulses, when d i f f i c u l t 
nerves become tense, grouchy, wastage o f energy e t c . I t s 
under-Bupply becomes an air-swallower, ind igest ion coupled 
with insomnia and blood c l o t t i n g . Rickets i s a disease o f 
those deprived o f sources o f vitamin-D o r of the sun- l ight 
and i s more severe i n those whose d i e t includes inadequate 
amount o f calcium containing foods , p a r t i c u l a r l y milk. 
Osteomalacia occurs i n adul t , par t i cu lar ly women 
during pregnancy and l a c ta t i on , f o r during these times, mother's 
body must supply the essent ia l nutrients f o r the ch i ld as well 
as f o r herse l f . Besides t h i s , during l a c t a t i o n , women excrete 
more calcium than^absorla;^^:r^i&; Therefore, v i c i ous c i r c l e o f 
osteomalacia has been v iv id ly described as with each ch i ld the 
condit ion takes a step forwards as the body further drained 
o f i t s minerals and vitamins. And with each ch i ld the 
condit ion becomes more pi teous , the mother i s more imprisoned 
\) u 
i n the house due to pain and de fo rmi t i e s , her chances o f 
earning more money, o f get t ing more food and more sunlight 
20 are cur ta i l ed . 
Iron 
Nutritional anaemia has been recognised f o r some 
time as a common de f i c i ency s tate . I t can be the r e s u l t o f 
inadequate pro te in , iod ine , c o b a l t , copper, vitamin-B o r 
due to any o f the B-vitamin d e f i c i e n c y as every nutrient has 
a r o l e in bui lding healthy b lood. Much anaemia does e x i s t , 
21 
however, which can be corre lated with i ron . Iron, as a 
cause o f nutr i t i ona l anaemia, seems to be true i n case o f 
India and adjacent t r op i ca l countr ies . 
In t r o p i c a l countries e . g . , India, d ietary intake 
general ly ranges fix)m 15 to 50 mg but the amount o f ava i lab le 
i r o n f o r absorption appears much l e s s , poor abso ipt ion from 
f o o d s t u f f s o f vegetable o r i g i n . Therefore, i t w i l l be 
d i f f i c u l t to achieve a s a t i s f a c t o r y l e v e l o f i r on r a t i o i n 
the population at large . Nany f a c t o r s l i k e the decrease i n 
phys i ca l a c t i v i t y and c a l o r i c intake, the change i n man from 
hunting to agr icu l tura l persu i ts and l a s t l y due to refinement 
i n f ood preparation associated with decrease in contamination 
i r on and increase i n a c t i v i t i e s such as phosphates and energy, 
20 B i ckne l l , P. and P r e s c o t t , F . , 'The Vitamins i n 
Medicine* . London 1953, p .35 . 
21 Davis, A-., op. c i t . , p . 177. 
vitamln-D, thiamine and vitamin-A have reduced the iron 
a v a i l a b i l i t y . 
Iodine 
A great amount of ex i s t ing research has centred 
around i od ine . In many mountainous regions o f the world, 
e s p e c i a l l y i n limestone areas, troubles with the thyroid 
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gland have been endemic, Bndemic g o i t r e i s associated 
with an i a - s u f f i c i e n c y o f iodine i n f ood and water. 
Under-nutr i t ion 
This form of mal-nutrit ion r e f e r s to the state o f 
chronic under-nutr i t ion and i t s f u l l e f f e c t i s probably 
immeasurable at the present moment. I t has been the ' n o m a l ' 
s t a t e f o r so many years among a large s e c t i o n o f the people 
i n the world. I t s phys ica l e f f e c t s vary with the v ic t im 
according to age and condit ion. 
A comparison of the f ood eaten i n India and i n 
other par t s o f the world c l e a r l y br ings out the f a c t that 
our food i s d e f i c i e n t in many respects , Indians eat more 
cerealf than people i n more developed countr ies and they eat 
f a r l e s s o f animal products than our counterparts. Thus, 
our f ood i s short o f animeJ. p ro te in and f a t s . An average 
Indian needs about 2400 c a l o r i e s per day to keep the body 
22 Mottram, V,H. , 'Human Nutrit ion*. London, 
1963, p .27 , 
f i t , but about 50 per cent gets l e s s than 1700 c a l o r i e s ; 
about 40 per cent gets between 1700-2300 ca l o r i e s and the 
remaining population gets more than this?^ In case of other 
nutr ients , s i tuat ion i s more pathet i c . In general , Indian 
d i e t s lack in more than one nutrient . This resu l ts in 
l e tharg i c condit ion which i s a common feature among the low 
income group people. 
DISSA8BS 
The study o f geography o f diseases forme an important 
part o f medical geography. I t t r i e s to analyse the 
environmental conditions coupled with other f a c t o r s under 
which various categories o f diseases spread. Geographical 
f a c t o r s have f a r the most part only an ind i re c t e f f e c t on 
the causation of diseases. 
The d i s c i p l i n e , which i s assoc iated with diseases 
l i k e cho lera , plague, typhoid f ever and small-pox i s ca l l ed 
•Epidemiology' or may be defined as the ecology o f the 
pathogenic organisms o f communicable diseases in human 
society^^ and are the resul t o f in te rac t i on between the 
pathogen and the human organism under s p e c i f i c environmental 
cond i t i ons . 
23 Misra, R.P. , 'Medical Geography of India* 
New Delhi, 1970, p.159. 
24 Zhdanov, V. , 'Epidemiology*. Moscow, 
pp.7-8 . 
On the bas i s o f mode o f t h e i r transmission, 
oc 
communicable diseases may be c l a s s i f i e d as followsT 
Oro nasal 
( i ) Tuberculosis 
( i i ) Small-pox 
( l i l ) Chicken-pox 
( i v ) Measles 
(v ) Diphtheria 
Orofecal 
( i ) Diarrhoea and Dysentery 
( i i ) Cholera 
( i i i ) Typhoid 
( i v ) Pood p o i s i o n i n g 
(v ) I n f e c t i v e Hepatit is 
( v i ) P o l i o m y e l i t i s 
S o i l Transmitted Diseases 
( i ) Round Worm 
( i i ) Hook Worm 
( i i i ) Trichuris Trichura 
( i v ) Tetanus 
25 Jerath, B.K. , 'Synopsis o f S o c i a l and 
Prevent iye Medic ine ' . Ludhiana, 
1 970, p .71 . 
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4. Skin Contact 
( i ) Leprosy 
( i i ) Scabies 
( i i i ) Genetal Contact V.D. 
5 . Arthropods 
( i ) Malaria 
( i i ) F i l a r i a 
( i i i ) Dengue fever 
( i v ) Yellow fever 
6 . Zoonoses 
( i ) Bruce l l o s i s 
( i i ) Rabies 
( i i i ) Plague 
7 . Miscellaneous 
( i ) Trachoma 
( i i ) Blindness 
( i i i ) Tracontiasis 
Besides communicable d iseases , there are other 
types o f diseases which take a t o l l o f human l i f e annually. 
Among others , the wr i ter i s present ly concerned with 
nutr i t i ona l d e f i c i e n c y diseases . According to J.M. May, 
who worked on the ecology o f mal -nutr i t ion , most forms o f 
mal -nutr i t ion or under-nutr i t ion are caused by d e f i c i e n c y o f 
some essent ia l nutrients e i ther in quantity o r qual i ty o f 
I i. 
f o o d taken by an individual with the r e s u l t that cer ta in 
de f i c i ency dieeaeee occur. The main d e f i c i e n c y diseases 
prevalent in the country are. Kwashiorkor. Marasmus. 
Avi tamino sie«.A (Xerophthalmia. Keratpmalacia. Nightblindness) . 
Ber i -Ber i . Pe l lagra . A r i b o f l a v i n o s i s . Anaemia. Scurvy, Rickets . 
Osteomalacia and Goitre etc . 
Kwashiorkor: Kwashiorkor appears to be a multiple 
de f i c i ency syndrome (niac in , r i b o f l a v i n , p r o t e i n e t c . ) . I t s 
f i r s t symtoms are marked by i r r i t a b i l i t y , attacks o f diarrhoea 
and l i g h t swelling o f wr is ts , hands and f e e t . The skin o f 
26 the entire body l o s e s i t s glass and becomes reddish or muddyf 
I t i s d i f f i c u l t to g ive the s p a t i a l d i s t r i b u t i o n o f 
i t due to i t s d i f f e r e n t names i n d i f f e r e n t parts o f the world. 
According to Trowell (1949), i t i s widely d i s t r ibuted i n 
t r o p i c a l A f r i c a , India, Sr i Lanka, Malaysia, Indo-China, Java, 
Cuba, Central America and Southern Brazil?"^ In South India, 
f o r exanqple, a survey was carried" out i n f o u r s t a t e s , where 
85 per cent of the popxilation l i v e i n small rural v i l l a g e s 
and have monthly income o f l e s s than 500 rupees. Here about 
one per cent of the chi ldren aged, 1-5 years showed signs o f 
28 Kwashiorkor,® In addit ion, f o r every one case o f i t , two 
26 Shattuck, G.G., 'Diseases o f the Tropics ' 
New York 1951, p .692 , 
27 Trowell, H.C., 'Malignant Mal -nutr i t i on ' 
(Kwashiorkor), Tr.Roy, Soc . Trop, 
Med, and Hyg. 1946, pp, 39-437, 
28 Rao, S .K. , Swaminathan, M.C., Swarup, S, and 
Patwardhan, V.N,, ' P r o t e i n Mal -nutr i t ion 
i n South Ind ia ' , Bul l , World Health 
Organisation ( 2 0 ) , 1959» p .603, 
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caeea o f maraemus 3-5 cases of vitamin de f i c i ency and f i v e 
o f anaemia were found ( F i g . 2 . 1 ) . 
Marasmus: I t d i f f e r s from kwashiorkor i n various 
ways, * the marasmic c h i l d i s wasted not swollen. His ha i r 
i s dul l and dry, but not d isco loured. He has thin and 
wrinkled skin with l o s t e l a s t i c i t y , but does not break down. 
The chi ld does not refuse food and shows l e s s resentment 
unl ike kwashioiicor. Terrible wasting makes the eye look 
enormous and star ing e t c . Why marasmus develops instead o f 
kwashiorkor i s not c l ear ly understood, 
Avitaminos; This de f i c i ency disease which i n i t s 
most severe form manifests i t s e l f by drying one o f the 
membranes o f the eye. There i s general agreement that dryness 
o f the con juct iva which i s ca l l ed Xeros is or Xerophthalmia i s 
a common synqptom o f vitamin-A d e f i c i e n c y . Whitish foamy 
patches ( B i t o t ' s spots) may appear and u l c e r a t i o n , i n f e c t i o n 
can ensue, photophobia has been noted i n some cases . 
Keratomalacia. brings cer ta in changes that causes des t ruc t i on 
o f the Bye and may lead to to ta l b l indness . Keratot i c 
f o l l i c u l a r l e s i o n s o f the skin (Phrynoderma) apparently can 
be caused by de f i c i ency o f e i ther A o r vitamin-C, but the 
l a t e r resu l t s in hoemorrage, because o f vitamin-C d e f i c i e n c y . 
I t may be the resu l t o f severe dysentery coupled with l e s s 
elements o f vitamin-B complex. Defec t ive dark adoptat ion 
(n ight -b l indness ) i s generally thought to be a very common, 
an early s ign o f vitamin-A d e f i c i e n c y . 'Kruse* , be l i eved that 
•0 
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Xeros is may precede the development o f n ight-b l indness?^ 
According to Passmore, Xerophthalmia and Keratomalacia i s 
probably the most frequent sign o f mal -nutr i t i on which occurs 
i n India'® The v ict ims are frequently the young p r e - s c h o o l 
chi ldren, though people o f any age may be a f f e c t e d . The 
ch i ldren o f South-India, Sr i Lanka, Burma, Malaysia and above 
a l l Indonesia are those most s t r i cken . 
Ber i -Ber i : Beri -Beri i s usual ly recognised as 
•dry b e r i - b e r i ' , ' v e t b e r i - b e r i ' , mixed and i n f a n t i l e b e r i -
b e r i , caused due to the lack o f vitamin-B, (Thiamine) i n the 
d i e t . In adults , vitamin-B d e f i c i e n c y i s a much more chronic 
condi t ion leading to dry b e r i - b e r i , wasting and para lys i s o f 
the limbs and i n wet b e r i - b e r i to d i l a t a t i o n , impoised 
functioning and some-times f a i l u r e o f the heart , accompanied 
« 
by Oedema (dropsy) . In 'mixed' cases , prodromal symptoms o f 
b e r i - b e r i resemble those o f neurasthenia. Phys i ca l weakness 
and anorexia and i r r i t a b i l i t y may be accompanied by vague 
d i g e s t i v e d:|Lsturbances. Loss o f the speaking v o i c e or 
Hoarseness i s not uncommon in adults and even more frequent 
i n infants . I n f a n t i l e b e r i - b e r i a f f e c t s men and women at a l l 
ages , espec ia l ly the expectant and p o s t - n a t a l mother, but i t 
s t r i k e s the breast fed in fants between f i r s t to f i f t h months 
o f i t s l i f e due to l e s s a v a i l a b i l i t y o f thiamine i n the 
breast milk. 
29 Kruse, H.D., 'Medical Evaluation o f Nutr i t ional 
S tatus ' Pub. Health Rep. . Washington D.C. 
1941, IV, 56: 1301. 
50 Passmore, R. , 'Mixed Def i c iency Diseases i n India* 
Tr.Roy.Soc.Trop. Med, and Hug. 1947,41:p.189. 
Beri-Beri has been a scourge to the r i ce eating 
peoples o f Southern China, Japan, the Phi l ipp ine Islands, 
the Dutch east Indies , Malaysia and India. Besides, t r op i ca l 
par t s o f A f r i ca and South America and West Indies also 
s u f f e r from t h i s disease?^ 
Pe l lagra ; I t i s not sharply def ined. The pr inc ipa l 
manifestations o f the disease i n the advanced stage are o f 
several kinds, v i z . , a dermatitis having spec ia l f eatures , 
d i g e s t i v e d isorders , degenerative l e s i o n s o f the spinal cord 
and psychoses o f the confusional type. The syndrome i s 
ascr ibed p r i n c i p a l l y to de f i c i ency o f n iac in and part ly to 
d e f i c i e n c y o f other elements o f the heat stable p o r t i o n o f 
the vitamin-B complex. 
Data on the world d i s t r i b u t i o n o f pe l lagra were 
compiled and tabulated by S o b r e l l . The data then and s t i l l 
ava i lab le i s f a r from conqplete. Sporadic cases o f pe l lagra 
may appear almost every-where i n the world?^ Pe l lagra i s 
common i n the Bombay presidency and the increasing re cogn i t i on 
33 ind i ca tes that the disease i s f a i r l y common in India. 
A r i b o f l a v i n o s i s : I t i s found generally among maize 
eaters l i k e pe l lagra but a l so i n communities with s tap le r i c e 
31 Shattuck, G.C. , op. c i t . , p .650 . 
32 S o b r e l l , W.H., 'Nutr i t ion i n Preventive Medic ine ' . 
A Hand Book of Nutrit ion, American Medical 
Assoc ia t i on , 1943, p.475. 
3 3 Stannus, H.S. , 'Pe l lagra and Pe l lagra l ike 
Conditions in Warm Cl imates ' , Trop Diseases 
Bull . 1936, 33: p .729. 
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d i e t . It i s somevhat p e l l a g r a , but the more character-
i s t i c s signs attributed ^ o ocu lar signs and symtoms 
l i k e i t ch iag , burning 8Lnd a. sense o f roughness o f the l i d s 
combined v i t h mild p h o ^ o p i i o l ^ i a (dimness o f v i s i o n i n poor 
l i g h t and partial are l e s s f requent ) , angular 
stomatitis (by f i s s a i - e s ^^ angles o f mouth). The l i p s 
may be abnormally r e d , c r a c k e d and sca l ing (par t i cu lar ly lower 
l i p s ) coupled witli X e t h a r g y , mental tens ion, depression, 
retardation e t c . , d u e t o the d e f i c i e n t amount o f n iac in i n d i e t , 
Like p e l l a g r a , t h i s i s found a l l over the world. In 
India signs o f a r i b o f l a v i n o s i s have been observed by Aykroyd 
•54. 
and others . The d i s e a s e i s common in South India. Thomson 
and Freeman d e s c r i b e d an outbreak o f i t in Indian so ld i e r s 
on the north-west f ront ier^^ 
Anaemia; Due to continued de f i c i ency o f e i ther i r on 
o r p r o t e i n i n the d i e t , the reserves and adoptation mechanisms 
"are unable to maintain the l e v e l o f c i r c u l a t i n g haemoglobin 
within normal l i m i t s . The resu l t ing f a l l i n the haemoglobin 
concentrat ion and oxygen-carrying capacity o f the b lood , 
produces the cond i t i on of Anaemia. Nutrit ional anaemia caused 
by d ie tary d e f i c i e n c y or by f a i l u r e to absorb substances 
54 Aykroyd, W.R., Verma, O.P . , ' S u p e r f i c i a l K e r a t i t i s 
due to Ribof lav in Deficiency* Indian 
Medical Gazetteer. Delhi 1942, 77: p . l . 
35 Thomson, A.M. and Freeman, B. , 'An Epidemic o f 
R i b o f l a v i n Def ic iency in IndiFtn Troops ' , 
Tr . Roy.Soc. Trop. Med, and Hur. 1947, 
40: 399. 
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e s s e n t i a l f o r nutr i t i on , f a l l into three p r i n c i p a l ca tegor ies 
v i z . , the hypochromic, the macrocytic and the dimorphic o r 
mixed type. 
Microcytic anaemia, which were regarded as 
e s s e n t i a l l y o f nutr i t i ona l o r i g i n have been seen i n Bombay 
by Wills^^ in Calcutta by Napier and by Edwards in Assam?"^ 
Many o f the cases occurred in pregnant women. Other cases 
were observed by Taylor and Chuttani i n native Indian males, 
p a r t i c u l a r l y vegetarian?® The other two types o f anaemia are 
not o f nutr i t ional o r i g i n . 
Scurvy; Scurvy i s character ised by increas ing 
weekness, lethargy accompanied by i r r i t a b i l i t y , d i z z i n e s s , 
l o s s o f appetite and craving f o r s a l t . In l a t t e r stages 
hoemorrhage i s noticed into skin and subcutaneous t i s s u e s . 
Dryness o f the skin i s also common with spongy b leeding 
purp l i sh gums. Sporadic cases o f scurvy i n in fants or adul ts 
may be encountered i n India and such cases have been numerous 
during the times o f f ood s c a r c i t y . 
Rickets and Osteomalacia; Rickets i s known as 
•English disease?^ I t i s a disease that i s caused due to 
36 Wi l l s , L . , •Pernicious Anaemia, Nutr i t ional Microcyt i c 
Anaemia and Tropical Sprue Blood, Ind.J. Med. Res. 
1948, 3: 36. 
37 Napier, L.E. and Edward, M. , •Anaemia in Pregnancy i n 
Ca lcut ta ' . Ind. J. Med. Res . . 1941, No.33. 
38 Taylor, G.F. and Chuttani, P.N. , •Nutritional Microcyt i c 
Anaemia and the Animal P r o t e i n o f Diet* 
B r i f . Med. Jour. . 1945, 1 ;800. 
39 Taylor , G.M. and Pye, O.F. , •Foundation o f m t r i t i o n ' . 
New York, I966, p .248. 
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lack o f vitamin-D. I t a f f e c t s not only l e g s and hands 
but a l so the pe lv i c and chest region may become malformed. 
In r i ckets there i s a f a i l u r e to deposit calcium 
and phosphorus in the growing bones. Corresponding disease 
i n the case o f adults c a l l e d Osteomalacia, the bones s o f t e n 
due to withdrawal and excret ion o f the deposited calcium and 
phosphorus in the body. I t i s comm n in pregnant women, who 
get l e s s sun-shine. In the pas t , r i c k e t s was thought to be 
rare i n t rop i ca l countr ies due to environmental asset . The 
d isease i s more frequent i n urban areas than i n the rural 
s e t t i n g s . In Calcutta and Bombay, ch i ldren showing signs o f 
r i c k e t s have been seen. One area in Kangra va l l ey in the 
Punjab i s unique i n India i n having an unusually high 
prevalence of r i ckets (56 per cent o f 156 chi ldren examined), 
The average f i gure f o r other parts o f India being between 
0 .2 and 3,2 per centf® Osteomalacia i s found almost i n many 
parts o f India. 
Goitre; As o ld as h i s tory i t s e l f i s the inc idence 
o f Goitre in the human race. Enlargement o f thyroid glands 
r e s u l t s due to long term d e f i c i e n t supply of i od ine . When 
the i od ine supply i s very low even the enlarged gland can 
not produce enough thyroxin, and the energy metabolism w i l l 
40 Patwardhan, V.N. , 'Nutr i t i on in India' 
Ind. J. o f Med. Soc. . p .343. 
be slowed down. The person becomes sluggish and very 
s e n s i t i v e to c o l d , the muscles become flabby and the mental 
processes are also slowed down. I t i s quite d i f f e r e n t from 
other de f i c i ency diseases so f a r described, as i t i s neither 
confined to the developing nations in the t rop i ca l and 
sub - t rop i ca l regions nor to the population su f fer ing from 
poverty . Mountainous and sub-mountainous regions - the 
Himalayas, the Alps and the Andes - are the c l a s s i c a l s i t e s 
where endemic g o i t r e i s found. I t a lso occurs in the p la ins 
and even along coasta l regions . I t has been estimated that 
there are some 200 m i l l i o n people su f fer ing from go i t re i n 
the world. 
CHAPTER I I I 
ENVIRONMENT AND HEALTH 
Natural environment plays an important ro l e in 
c o n t r o l l i n g the health o f human beings. I t s e f f e c t i s very 
o f t e n f e l t through a i r and water. P o l l u t i o n o f any one o f 
these may resu l t i n the spread o f various diseases. 
Impurit ies and lack o f certain nutrients in the drinking 
water may lead to de f i c i ency diseases. The other elements 
o f natural environment are equally important and have the ir 
e f f e c t on the human health, 
Bveiy character i s subject to two types o f e f f e c t 
and what i s more explanatory i s that genetic and environmental 
agencies may produce var ia t i ons , which cannot be distinguished 
from one another by inspect ion . The individual may develop 
poor ly because o f inadequate nutr i t i on or due to poor genes 
and only appropriate observations o f r e la t i ons on d i f f e r e n t 
planes o f nutr i t i on can f i n a l l y d ist inguish these causes] 
While i t i s true that in a formal sense each o f us may be 
regarded as r e f l e c t i n g the in f luence o f the genes he bears 
and o f the environment in which he has developed, that 
environment has cer ta in p e c u l i a r i t y depending on his family 
and the community or soc iety to which he belongs. These w i l l 
a l t o g e t h e r determine to a great extent not only his phys ica l 
environment, but also - the education he rece ives , the ideas 
he imbibes, the convention o r customs to which he w i l l 
Mathur, K . , 'Human D i v e r s i t y ' . London, 
1946, p,11. 
conform (or against which he w i l l rebel ) and the a c t i v i t i e s 
he w i l l pursue. 
Human characters and ch arac t e r i s t i c s are a f f e c t e d 
by the environment. Each o f us r e q u i r ^ from his environment 
food s t u f f s o f an appropriate kind and she l ter . The e f f e c t s 
o f change in these environmental agencies are too s t r ik ing 
and too well known. With the discovery of vitamins, the 
e luc idat ion of d i e t i c needs and improvement in the a v a i l a b i l i t y 
o f food suppl ies , the n u t r i t i o n a l status of the population 
e s p e c i a l l y in western countr i es , where health i s b e t t e r , 
d e f i c i e n c y diseases are rare and the rate o f growth greater . 
In contrast , the case o f some o f the Asian countries may be 
quoted, where the people are s t i l l l i v i n g at a bare l e v e l 
o f subsistence and whose physique and rate o f growth display 
t h e i r low nutr i t ional s tatus . Improvement in nutr i t i on has 
been accompanied by s imi lar changes in general standards o f 
c l o th ing and housing, as wel l as i n the development o f 
adequate l e v e l o f san i ta t i on . The success i n improvement i n 
nut r i t i on , housing and the cont ro l o f disease brings i t s 
own problems. The immediate e f f e c t of these measures i s the 
reduction in the death rate . Then, unless the b i r th rate 
f a l l s correspondingly, there must inevitably be a r i s e in 
t o t a l population. Our improvements in nutr i t i on , housing 
and the control o f d isease have upset the b i o l o g i c a l balance 
upon which depends populat ion s i z e . We must expect man to 
show some genetical d i v e r s i t y in disease res istance and we 
o o 
have, i n f a c t , d i r e c t evidence that r e l a t i o n tends to 
resemble one another i n t h e i r resistance or s u s c e p t i b i l i t y 
to disease. 
I n general , however, the v a r i e t y , d i v e r s i t y , 
i n t e n s i t y and geographical spread o f environmental change 
by man i s accelerat ing and as problems of pest ic ide 
contamination, c l imat ic change or water p o l l u t i o n , mal and 
u n d e r n u t r i t i o n worsen, they demand our a t tent ion . The 
g r e a t e s t , but s t i l l only p a r t i a l , exception to t h i s s i t u a t i o n 
are found i n the f i e l d s o f ecology and phys ica l geography. 
Ecology as def ined by many advocates i s the science of man 
and environment and t r i e s to study the re la t ionsh ip between 
organisms and t h e i r environments. Geography, on the other 
hand, studies the re la t ionsh ip between man and h i s environment 
w i th enqphasis on the spat ia l manifestations of t h i s re la t ionsh ip . 
Un l i ke eco log is ts , geographers have tended to study broad 
s p a t i a l patterns and re la t ions between man and landscape. But 
the t r a d i t i o n o f consider ing man's in f luence and o f r e l a t i n g 
numerous var ied aspects of the environment to one another are 
longstanding, going back to the works of Alexander Von Humboldt 
and K a r l R i t t e r , ear ly i n the nineteenth century. 
Geographers should provide the emerging science of 
environment with an appreciat ion o f scales and maps and 
va luab le methods o f analys is ae wel l as the i n t e g r a t i v e 
i n t e r d i s c i p l i n a r y view points mentioned above. The 
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contr ibut ions o f other sciences have generally been l imited 
i n the i r approach. I t can, there fore , be said that in the 
study of environment, geography i s as important as any other 
natural sc iences . 
In a h i s t o r i c sense, there i s l i t t l e that i s new, 
though perhaps something i s to be considered in the concept 
o f a casual re lat ionship between the environment in which man 
l i v e s and the s tate o f his health. The German physic ian 
Al f red Grot John wrote early i n th i s century that s o c i a l 
condi t ions (a) may create o r favour a pred i spos i t i on f o r a 
d i sease , (b) may themselves cause disease d i r e c t l y , ( c ) may 
transmit the causes o f disease and (d ) may in f luence the 
course o f a diseaser (A) There i s enough evidence that 
mal -nutr i t ion , extreme fa t igue and exposure to co ld and 
dampness are among the condit ions that may create o r favour 
a pred i spos i t i on f o r a d isease . (B) Occupational d iseases 
and acc idents are some among a large group o f i l l n e s s that may 
be traced quite d i r e c t l y to the causative f o r c e , wholly o r i n 
p a r t , o f soc ia l condi t ions . (C) The so ca l led crowding and 
f i l t h , education, income, may resu l t o r in f luence the course 
o f a d isease . 
Environment appears to a f f e c t man i n two ways. I t 
may reach man and a f f e c t his health; i t may act upon or within 
2 Rogers, E .S . , Human Ecology and Healtn, 
New York, 19^0, p.167. 
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h i s body as a material agent or upon his mind and emotions 
as a non-material agent, although sooner o r l a t e r th is very 
wel l produces a material e f f e c t ? 
Disease i s a multiple phenomenon which occurs only 
i f various fac tors coincide in time and space. We have to 
study the relationship between them - the pathological 
f a c t o r s and the geographical f a c t o r s , which have been termed 
as 'pathogens' and 'geogens' by Mayf Some of the relat ionships 
are well known, but many have not been yet explored f u l l y . 
pathological fac tors : (A) Causative agents 
(B) Vectors (C) Intermediate hosts (D) Reservoirs (E) Man. 
Geographical factors : (A) Physical ( c l imate , 
l a t i t u d e , r a i n f a l l , humidity, temperature, pressure, sun-shine, 
c louds , wind and i t s d i r e c t i o n , v ^ o c i t y , rad iat ion , r e l i e f , 
s o i l and hydrology). 
(B) Human and soc ia l or soc i o - cu l tura l (population d i s t r ibut i on 
and density, standard of l i v i n g , housing, d i e t , c l o th ing , 
sanitat ion, income, communication, r e l i g i o n , and superst i t i on , 
drug addict ion. 
(C) B io log i ca l (vegetable l i f e , animal l i f e on earth and 
water, parasitism, human and animal prevalent d iseases , 
dominal blood groups). 
3 Rogers, E .S . , op. c i t . , p . 1 6 9 . 
4 May, J.M., 'Medical Geography, I ts Methods 
and Objec t ives ' , Geographical Review. 
Vol .40, 1950, p.10. 
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Many wr i te rs have focussed t h e i r a t tent ion and 
t r i e d to es tab l i sh and i l l u s t r a t e the re lat ionsh ip between 
the man's heal th and h is environment under d i f f e r e n t headings 
( e . g . mater ia l and non-material environment, b i o t i c community 
and ecosystem, re la t ionsh ip between pathogens and geogens e t c . ) . 
The human group must be considered i n stable equi l ibr ium not 
merely wi th reference to tenqperature, hxmidity, sun-shine, 
a l t i t u d e e t c . , but also to the i r i n d i r e c t e f fects , the 
interwoven chain of b i o t i c communities to which i t i s 
i n e x t r i c a b l y l inked the p lants i t cu l t i va tes , the animals i t 
breeds and even the insects which are indigeneous to the 
5 
r e g i o n . 
Human diseases can be said to be the net r e s u l t of 
the "convergence i n time and space wi th in the person of the 
p a t i e n t o f environment s t i m u l i , organic, inorganic o r socio-
c u l t u r a l . These s t i m u l i are a challenge which includes a 
t i s s u l a r response, that i s , disease (communicable, degenerative 
o r behav ioura l ) which i n tu rn eventual ly resu l ts i n ecologic 
adaptat ion and s u r v i v a l or i n t o t a l maladjustment and death"^ 
Disease i s thus " that a l t e r a t i o n of the l i v i n g t issues which 
jeopard ises s u r v i v a l i n the i r environment and which resu l t 
Mukerjee, R.K. , R e g i o m l Sociology. 
London, 1926, p .32 , 
Mar t i - I banez , F. , Forewoixi to Ecology o f 
Human Diseases, American Geographical 
Society , 1958, p .17 . 
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from an accidental c o l l i s i o n between two or more forms of 
7 
l i f e , each pursuing i t s own dest iny" ; 
The two forms of l i f e which c o l l i d e with each other 
to create human diseases are human beings and patho log ica l 
f ac to rs (causative or organic agent, v i ruses , r i k e t t s i a s , 
sp i rochetes , bacter ia , f ung i , protozoa and metazoa), causing 
d isease, t h e i r nature i s s t i l l under discussion, A d e f i n i t e 
c o r r e l a t i o n seems to ex is t between a number o f these v i ruses 
and temperature and humidity. I t has been noticed that the 
low temperature delays the onset of epidemics of s a n d - f l y 
fever i n I n d i a , whereas ear ly warm weather usua l l y accelerates 
outbreaks. 
S p e l l o f co ld weather might a f f e c t the course o f 
epidemics, i t acts on both, vector and v i r u s , but experiments 
proved that exposure to h igh temperatures may hasten the 
m u l t i p l i c a t i o n of the v i ruses o f jung le yel low f e v e r , i n the 
mosquito. R icket ts ias and the l i v i n g organisms, completely 
p a r a s i t i c , cannot ex is t outside l i v i n g c e l l s and can be 
d i f f e r e n t i a t e d i n these main geographical groups, l i nked with 
t i c k s (North America and B r a z i l , South A f r i c a and A s i a t i c 
groups, e t c . ) c losely l i nked with m i l i - b o r n e i n f e c t i o n s 
(Japan, South As ia , e t c . ) , t h i r d group, more widespread i s 
found i n Europe and Central As ia is l i nked with f l e a s and 
7 i b i d . , p .17 . 
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l i c e , former causing epidemics and the l a t t e r epidemic 
typhus. 
Spirochetes . are found world wide but cer ta in 
species seem to have d e f i n i t e geographical a s s o c i a t i o n s , some 
l i v e in blood o f man, transmitted by the b i t e o f l i c e o r 
t i c k s , another group passes d i r e c t l y from rodents^ when man 
ingests food or water contaminated with the urine o f an 
infected animal ( i n f e c t i o n jaundice ) . Next group needs rat 
b i t e (rat b i t e f e v e r ) . 
Bacteria are a vegetable o r i g i n comprising a large 
number o f agents o f human disease , throughout the world 
(endemic and epidemic). Cholera has been observed a l l over 
the world i n an epidemic form. Eut endemic f o c i o f cholera 
from which epidemics spread out are few, l imi ted to c e r t a i n 
spots in India and poss ib ly i n China, 
Fungi, are group o f p lants re la ted to b a c t e r i a , 
t h e i r existence i s governed by various f a c t o r s , e . g . humidity 
and temperature, a corre la t i on that may explain t h e i r 
geographical d i s t r ibut ion . 
Protozoa and Metazoa are a l so sub jec t to geographical 
condition that favours t h e i r development. Protozoa are a 
large group o f un i ce l lu lar animals, cause most widespread 
tropical diseases e . g . malaria (whose causat ive agent, a 
plasmodumin, i s dependent on both man and mosquito f o r i t s 
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ex is tence ) and amoebic dysentery etc . Metazoa are more 
complicated. They grow to be v i s i b l e to naked eyes and 
comprise a l l the helminths that inhabit the t i s s u e s , the 
bowels (as car ides , hook worms), the c i r cu latory system 
(schistosomes, f i l a r i a ) and the viscera ( l i v e r f lunkes e t c . ) 
o f man. Their eggs need cer ta in s o i l condit ions to hatch, 
intermediate hosts to develop the larva and c e r t a i n v e c t o r s 
and circumstances to reach t h e i r permanent hosts . A l l these 
stages are subject to powerful geographical i n f l u e n c e s . 
Vectors 
The l i f e and a c t i v i t y o f these vec tors are also 
the subject o f geographical inf luence e . g . Glossina 
p a l p a l i s , f o r instance the most important v e c t o r o f A f r i c a n 
sleeping s ickness , require a re la t ive ly dense wood o r th i cket 
o f a more o r l e s s ever green type and the larva need a 
c e r t a i n kind o f sand i n which to develop. In the same way, 
spec ies o f anopheline mosquitoes require var ious breeding 
habitants ( f r e sh or sal ine water, water in the c e l l s h o l e s ) . 
The causative agents reach man in various ways, d i r e c t l y or 
i n d i r e c t l y . Some attack through respiratory passages e . g . 
v i ruses o f measles, mumps, smallpox and the resp i ratory 
d iseases . Other are swallowed with f ood , as i n cho lera , 
typhoid f e v e r , amoebic dysentery; next, through skin as in 
ancylostomiasis . Other may transfer the germs s u p e r f i c i a l l y 
( f l i e s , cockroaches, beet les e t c . ) . 
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Intermediate hosts enter into the patho log i ca l 
complex as a part o f organism essent ia l to the l i f e cy c l e 
o f the agent (human flunke i n f e c t i o n s , broad tape vorm e t c . ) . 
Next to th i s comes the Reservoirs and carry on the i n f e c t i o n 
i n nature, when man i s unavoidable or suitably protected and 
a l s o as supplement to man. Agent spends parts o f h is l i f e 
i n the c y c l e , u n t i l picked up by the vec to r s , sometimes 
expel led by the host . Last ly , comes the man as a pathogen 
and works as i n f e c t i o n carr ier , 
GEOGBAPHICAL FACTORS AFFECTIMS HEALTH 
The various geographical f a c t o r s should be corre lated 
ind iv idual ly with the human health and d iseases . Health i s 
o f t e n def ined as a s ta te i n which the mental and phys ica l 
a c t i v i t i e s o f the body are adjusted s a t i s f a c t o r i l y to the 
environment. I t i s said that they are inf luenced by two 
aspects , f i r s t l y , nature ( inher i tance) and secondly , nature 
(environment). Therefore disease which i s the resu l t o f 
disturbed equi l ibrium, between external ( b i o l o g i c a l , phys i ca l , 
and s o c i o - c u l t u r a l ) and internal f o r c e s i s caused by the 
i n t e r a c t i o n o f p a t i e n t , agent (causative organisms) and the 
environment. So i t i s c lear that maladjustment o f a person 
to his environment may lead to i l l health. Here, geographical 
environment does not mean only the physica l cond i t i ons o f any 
p a r t i c u l a r p lace , but i t includes, t o t a l i t y o f the environment 
as indicated here. 
8o 
, physical Environment ( Inorganic ) : Topography 
and c l imate, 
B. S o d o - c u l t u r a l Environment; Population d i s t r i b u t i o n 
and density , standard o f l i v i n g , housing, d i e t , agr i cu l tura l 
product ion, holdings, government p o l i c i e s , c l o t h i n g , s a n i t a t i o n , 
income, communication, re l i g i ous customs and supers t i t i ons , 
drug addict ions . 
C. B i o l o g i c a l Environment: Vegetable l i f e , animal 
l i f e , on earth and vater , parasitism-human and animal, 
prevalent diseases , dominant blood groups e t c . 
A, phys i ca l Environment 
Environmental f a c t o r s with a p o s s i b l e e f f e c t on 
man can be c l a s s i f i e d as stable f a c t o r s o f the natural 
environment, which are not subject to major cliange e . g . s o l a r 
constant, g rav i ta t i on , the composition o f atmosphere, r e l i e f , 
c l imat i c condit ions and the general order o f magnitude o f 
temperature e tc . These f a c t o r s determine the condi t ions o f 
phylogenesis , the mechanism o f morpho-physiologic adaptations, 
that i s the connection with the external environment i n 
general . The main p e r i o d i c a l l y changing environmental f a c t o r s 
include the seasons o f the year , hours of the day. The 
secondary var iables include seasonal and diurnal changes in 
atmospheric condit ions . These fac tors are r e f l e c t e d i n the 
rythm of l i f e o f l i v i n g things. 
From the environment a human being needs certain 
chemicals e . g . vitamins, prote ins , minerals and other 
substances are nutral in the i r e f f e c t on the physiology of 
man. At the same time, a b e n e f i c i a l substance may become 
detrimental depending upon the amount. A l l of these inorganic 
f a c t o r s challenge in many ways the l i v i n g c e l l s , a b i l i t y to 
cope with the environment. 
Among the inorganic f a c t o r s which a f f e c t health o f 
man, topography has a r e la t i ve ly ind i rec t in f luence . 
Topography includes a l l the c ha rac t e r i s t i c s which give a p i e ce 
o f land i t s indiv idual i ty i n terms o f e l evat ion , r e l i e f , 
s cope , rock types, s o i l s and minerals and water contents. 
To a considerable extent, topography determines the capacity 
o f an area to produce things needed f o r the survival of a l l 
l i v i n g things, including the v iruses which cause diseases. 
Areas having plains formed by r ivers are good to produce many 
c rops ; mountain areas produce l e s s as they have less 
extens ive l e v e l lands with good s o i l s . 
Re l ie f has bearing on the onset and end o f several 
epidemics in an area. It i s o f t e n noted that cholera ends 
with the onset o f rains in well drained areas. Malaria i s 
common where r e l i e f provides opportunity f o r water to 
stagnate . 
A detai led study o f d i f f e r e n t categor ies o f s o i l s 
has led s c i e n t i s t s to bel ieve that there i s a c l o se relationship 
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between s o i l , human nutr i t i on and health. The healthy 
growth o f food plant i s very much determined by the presence 
o f required mineral const i tuents i n the s o i l . S o i l s which 
lack in essential mineral const i tuents lead to poor growth 
o f the plants and thus human beings are deprived o f the 
g 
essent ia l nutrients from the poor crop grown i n poor s o i l . 
Whenever we think about the problem o f f ood supply, we can 
not but think of s o i l . I t i s the s o i l that determines not 
Q 
only what we shall ea t , but whether we sha l l eat at a l l . 
The key to successful operat ion of the c u l t i v a t o r l i e s i n 
the balance between energy input and product ion o f f ood s t u f f s 
o r energy output. As man cu l t ivates the s o i l , p lants and 
weeds the crops, he i s providing inputs o f energy f o r t h i s 
system, which operates through the medium o f land. Concurrently, 
the system i s rece iv ing inputs o f energy i n the form o f 
sun-shine and r a i n f a l l , which operates through the medivun of 
land. The combined energy inputs resul t i n an energy output 
from the land which i s ava i lab le to the a g r i c u l t u r i s t i n the 
form of food and th i s output must at l e a s t be equal to man* s 
energy input plus conversion l o s s e s , i f the system i s to be 
s e l f perpetuating. There may be cons iderable energy l o s s e s , 
f o r man does not devote the whole o f h is ava i l ab l e energy 
8 Patwardhan, V. N. , 'Nutr i t i on in India, Indian 
Journal of Medical Counci l . 1962, p .343 . 
9 Moore, W.G., ' The S o i l We Live On* . London, 
1962, p .3 . 
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to cu l t ivat ion . Likewise, a l l energy inputs do not r esu l t 
in the growth of f ood . 
Assuming natural energy inputs to be constant i n 
any l o c a l i t y , man's a b i l i t y to derive s u f f i c i e n t energy from 
the land depends upon two f a c t o r s , his own energy inputs 
(the actual magnitude o f energy inputs i s important only in 
that i t must be exceeded by the energy outputs i . e . f o o d , 
which constitutes his future energy s u p p l i e s ) , and the a b i l i t y 
o f the land to convert the supplies o f energy to food s t u f f s , 
which w i l l vary d i rec t ly with f e r t i l i t y f a c t o r s and 
agr icul tural techniques]® 
The importance o f s o i l to man l i e s i n i t s funct ions 
as a reservoir o f nutrients and as a medium o f nutr ient 
exchange]^ These nutrients, which include a i r and water are 
essent ia l f o r plant growth. Any ac t i on that impedes o r 
prevents the provision of useful s o i l nutr ients to crops i s 
detrimental to agr iculture . 
Soil? which lack^ in certain e ssent ia l food elements 
may cause some diseases e .g . Goiter , Tetanus, Gasgangrene. 
They produce (Bacterias, Parasites) d i seases , when they gain 
12 access to wounds o f the body. Unlike most o f the d e f i c i e n c y 
10 Lant, P . , 'Agriculture Geography*. Melborne, 
1 968, p.77. 
1 1 Albrecht, w . A . , phys ica l . Chemical and Bio-chemical 
Changes in the So i l Community. London, 
1967, p.395. 
12 F.A.C. , 'Conf l i c t ing Doctrines about S o i l s , 
Reprint from the S c i e n t i f i c Ronthly. 
Vol.LXXI, No.b, Washington, June 1948, 
pp.7-16. 
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d i s e a s e s , the occurrence o f endemic g o i t e r i s not determined 
by s o c i o - c u l t u r a l f a c t o r s , rather by the nature o f water, 
13 s o i l and i t s content o f iodine . 
Climate generally s i g n i f i e s the combined e f f e c t s 
o f the sun, the atmosphere, and the earth on the bio t i c 
phenomena including human l i f e . Its ch ie f elements are a i r , 
temperature, pressure , humidity, p r e c i p i t a t i o n ( ra in , snow 
or other forms) e t c . The combined e f f e c t o f a l l these i s 
modif ied by l o c a l condit ions e .g . d i s t r ibut i on o f land and 
water, a l t i t u d e , l a t i t u d e , e t c . 
The in f luence o f climate i s f e l t by a l l o f us a t 
a l l times. Several studies show a sor t o f d i r e c t re lat ionship 
between climate and the physical and mental v i t a l i t y o f manl^ 
One o f the f indings brings out energy d i f f e rences between 
the races l i v i n g i n warm and temperate c l imates , which can 
not be explained by d i f f e rences in d i e t and mode o f l i v i n g 
a lone . 'The man i n the t rop i c s has a lower oxygen consumption, 
a lower blood pressure and a lower capacity to meet 
emergencies than the inhabitants o f the temperate zones' 
13 D i e l l , S .H. , 'Healthful L iv ing ' . New York 
1964, p.445. -
14 Huntington, E . , 'Main Springs o f C i v i l i z a t i o n ' . 
New York, 1945. 
15 Markham, S . F . , 'Climate and the Energy o f 
Nations' . London, 1942, p. 112. 
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Some psycho log is ts even f e e l that each climate 
g ives r i s e to a mentality which i s c h a r a c t e r i s t i c a l l y i t s 
own. Several diseases are l inked d i r e c t l y o r ind i rec t ly 
with c l imate . Moreover, the c l imat ic condit ions when marked 
by a monotony o f seasons, as we see in the t r o p i c a l and 
s u b - t r o p i c a l condi t ions , lead to a l i f e - p a t t e r n which does 
not prepare human beings to adapt themselves to changes. 
Then again, the in f luence o f c l imate on the d ie t o f the 
people i s f a r reaching. 
The c l imat i c condit ions are no doubt o f primary 
importance i n determining the d i s t r ibut i on o f human energy, 
s ince the cl imate o f a reg ion determines more than any other 
s i n g l e f a c t o r , not only the health o f a people but a lso the 
type,and f e r t i l i t y o f the s o i l and i t s economic u t i l i z a t i o n ] ^ 
In predominantly agr i cu l tura l countr ies , l i k e India, cl imate 
determines, to a great extent , the amount and nature o f food 
a v a i l a b l e to people . I f the rains are good, people have 
more and b e t t e r food to eat , and i f they f a i l , famines occur 
and people s u f f e r from both under-nutr i t ion and mal-nutrit ion. 
I t has long been recognized that the geographical 
s e l e c t i v i t y of diseases l i k e pe l lagra and Beri -Beri i s due to 
crop popular i ty and the dietary customs o f the population. 
More, recent ly other phys i o l og i ca l e f f e c t s have also been 
16 Klages, Kar l , H.W., ' E c o l o g i c a l Crop Geography*. 
New York, 1954, p .47 . 
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assoc ia ted with poor nutr i t i ona l habits . However, var iat ions 
i n the nutr i t i ona l status of people l i v i n g in d i f f e r e n t areas 
and cl imate may not be ent ire ly due to improper food se l e c t i on 
but p a r t i a l l y to the vitamin content o f supposedly adequate 
d i e t . The c l imat ic e f f e c t s on thiamine content in meats i s 
a lso proved. There i s a great d e f t o f thiamine i n Panama 
meats, and the inves t iga tors who ate the native meat noted 
that the output o f thiamine in t h e i r urine decreased s teadi ly . 
As soon as they ate ham Imported from Argentina o r United 
S ta tes , the thiamine excret ion l e v e l s were raised. So, animal 
p r o t e i n s are by f a r f o r the most d e f i c i e n t element in our 
f ood . Moist c l imates are not favourable f o r animal growth, 
nor are they too ar id and dry ones. In the moist climates 
the qual i ty o f the animals i s poor even though there i s an 
abundance o f green fodder and grazing grounds. Disease takes 
a heavy l o t o f l i f e there and y i e l d o f milk and meat per 
animal i s very low. 
Climatic in f luence on health i s not only i n d i r e c t . 
Higher temperatures and humidity tend to reduce working 
e f f i c i e n c y o f man and strain the phys io log i ca l condit ions of 
our body. The best climate i s that in which heat l o s s e s are 
balanced by heat production in the body without much s tra in . 
Climates which are too cold o r too hot are , there fore , 
s a t i s f a c t o r y . But a person can normally adjust himself 
except when he i s too young, o ld or s i ck . 'The process o f 
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acc l imat i za t i on to heat cons is ts large ly in leaving to sweat 
more volume with l e s s s a l t content , and this must be 
17 accompanied by taking more water and more s a l t * . 
In the t r o p i c a l c l imates , there seems to be a 
lowering o f blood pressure , the volume o f blood persumably 
increases , but i t i s more d i l u t e d , sweating takes a t o l l of 
plasma, f l u i d and s a l t s which must be made up. There i s 
decrease i n g a s t r i c s e c r e t i o n s , accompanied by const ipat ion 
and impaired appet i te and d iges t i on ; there i s a lso reduced 
energy f o r work, but th i s may o f t e n be a s ign o f mal -nutr i t ion 
o r some o ther trouble . Hence, those who have a higher energy 
product ion because o f an overac t i ve thyroid are l i k e l y to 
become neurasthenic i n the t r o p i c s . There i s l e s s oxygen 
per cubic f o o t in hot than i n co ld a i r , and t h i s may reduce 
the e f f e c t i v e n e s s o f a l l bod i l y funct ions unless the body 
becomes adjusted to i t . Constant sweating and the increase 
o f blood f l ow to the c a p i l l a r i e s induced by Warmth have a 
harmful e f f e c t i n b lood chemistry, and the tone o f internal 
1R 
organs, lowering res i s tance to i n f e c t i o n . Excessive heat 
tends to exhaust the people and create heat s tocks . 
Cold w i t h r e ference to i t s sever i ty increases the 
c a l o r i c requirements, high carbohydrate d i e t s w i t h top heavy 
17 U.S. Department of Agr i cu l ture ; Climate and Man. 
Washington, D.C., 1941, p.256. 
18 Lee, D.H.K., 'Physiology and T r o p i c s ' , Malayan 
Medival Journal. 1950, p.105. 
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p r o t e i n to improve tolerance, but in hot environment energy-
requirement decreases as compared to temperate cl imate due 
to a diminished basal expenditure o f energy o r to greater 
d e f i c i e n c y in certain types o f mascular work, assoc iated with 
l i g h t e r c lo th ing or to a lessened capacity f o r work and l e s s 
motivat ion or to a l l three. Water requirements are d e f i n i t e l y 
increased , when sweating i s included and somewhat in proport ion 
to the amount of sweat secreted. During intense sweating 
t h i r s t i s not an adequate guide to water requirements. Sal t 
requirements also increase , small l o s s e s in vitamins in the 
heat may increase s l i g h t l y due to l o s s e s in minerals in the 
sweat and i n the case o f calcium, to f a i r l y cons is tent 
increases in f e c a l l o s s e s in a hot environment, man's 
requirement f o r i ron , and l o s s certa in ly f o r calcium may be 
increased i n t rop i ca l environment. 
The geographical d i f f e r e n t i a l which i s most l i k e l y 
to suggest i t s e l f , part i cu lar ly in a discussion o f the 
v a r i a t i o n s i n disease between warmer and c o o l e r reg ions , i s 
c l imate . The p o s s i b i l i t y that climate i s an e t i o l o g i c a l agent 
o f disease has been the matter o f in teres t s ince the time o f 
Hippocrates. I t i s not poss ib le to t e s t the s p e c i f i c 
re la t i onsh ip between climate and disease in a laboratory , but 
may be analysed with regard to d i f f e r e n c e in the prevalence 
o f c e r ta in diseases in a par t i cu lar geographical area. 
I t i s said that not only does the lower metabolic 
l e v e l of people l i v i n g in warm climates make them more 
s u s c e p t i b l e to disease than those i n temperate zones, but 
the v a r i a t i o n i n mental a ler tness a lso p lays an important 
par t i n the geographical d i s t r i b u t i o n o f d iseases -
p a r a s i t i c and i n f e c t i o u s and mal -nutr i t i on are t h e i r 
g r e a t e r d isease problems. 
On the bas i s o f s tudies made so f a r , i t can be said 
that there i s a rather c l ose re la t i onsh ip between changes i n 
the weather and c e r t a i n d iseases e . g . common c o l d , pneumonia, 
i n f a n t i l e p a r a l y s i s , cho lera , smallpox, dysentery , e t c . The 
g r e a t e s t number o f common co ld occurs i n winter whi le the 
cases o f i n f a n t i l e p a r a l y s i s , cholera and smallpox are 
maximum i n the summer months. A c l o s e r e l a t i o n s h i p i s thus 
found between changes i n the weather and acute resp i ra tory 
and rheumatic i n f e c t i o n s . Impurit ies i n the atmosphere 
a l so increase the s u s c e p t i b i l i t y to i n f e c t i o n s . 
I t r e a l l y matters l i t t l e whether c l imate i s d i r e c t l y 
r e spons ib l e f o r the occurrence o f a v a r i e t y o f i n f e c t i o u s 
d i s e a s e s o r not , what i s important i s the f a c t that such 
d i seases do e x i s t , and they e x i s t in t r o p i c a l c l imates more 
than elsewhere. I t i s also important to note that the 
widespread inc idence o f d e b i l i t a t i n g , i n c a p a c i t a t i n g , and 
l i f e - s h o r t e n i n g d isease must ser i ous ly reduce both the des i re 
f o r work and the e f f i c i e n c y o f performance, and that these 
e f f e c t s w i l l , in turn, increase the l i k e l i h o o d o f mal-nutrition 
9o 
and decrease the e f f i c a c y o f preventive measures in a s e l f 
1Q 
perpetuating cycle o f poverty and disease . 
B. S o c i o - c u l t u r a l Environment 
In the forego ing pages the in f luence o f natural 
environment on the health o f the people has been discussed. 
This chapter intends to study the inf luence o f s o c i o - c u l t u r a l 
f a c t o r s on health. The importance of these f a c t o r s in matters 
o f health has been recognised recent ly . A study o f the 
i n t e r a c t i o n between human, s o c i o - c u l t u r a l environment and 
health i s s p e c i a l l y important i n the under-developed countries 
l i k e India, f o r people in countries characterised by a slow 
rate o f change have adopted cer ta in t r a d i t i o n a l l i n e s . What 
o f t e n appears to be a dogged adherence o f conservative people 
to harmful ways i s not pure stubbornness - i t i s jus t that 
the new changes advocated do not make sense to them. There 
can be no escape from f a c i n g and solving the cul tural equation 20 o f medicine, health, i l l n e s s and treatment. 
The term s o c i o - c u l t u r a l as used here includes 
populat ion , i t s dens i ty , standard of l i v i n g , income, housing, 
food hab i t s , a g r i c u l t u r e , s i ze o f holdings, government p o l i c i e s . 
19 Lee, L.H.K., 'Climate and Economic Development 
i n the Tropics . Singapore, p .10b. 
20 Amar, H., 'The S o c i o l o g i c a l Approach to Problems 
o f Community Development, Arab States 
Fundamental Lducation Centre. S irs -et -Layyan, 
U.A.R. , I960, p .36. 
115 
c l o t h i n g , sani tat ion , communication, r e l i g i ous and s o c i a l 
customs- values, b e l i e f s , p r a c t i c e s , superst i t ions and drug 
add i c t i ons . In a country l i k e India where a great majority 
o f the peop le l i v e in rural areas, Indian culture may be 
termed as rural cu l ture . 
Man, being a s o c i a l organism, i s subject to complex 
s o c i a l and economic order . I t i s equally essent ia l f o r him 
to ad just himself to non-soc ia l surroundings, and i t i s due 
to mal-adjustment to s o c i a l and non-soc ia l environment that 
many diseases are born. Abnoimal demand o f t e n a f f e c t s 
p h y s i o l o g i c a l system as wel l as organic re lat ionships o f the 
primaiy groups and the lythm of s o c i a l routine that moulded 
and shaped his mental development f o r successive generations, 
p r i o r to the present industr ia l age. Therefore ' an optimum 
re la t i onsh ip between the rythm o f l i f e and the rythm o f 
machine as wel l as the tempo o f work has to be establ ished 
21 f o r the safety and s t a b i l i t y o f the man'. 
Disease has been defined as mal-adjustment o f l i v i n g 
c e l l s to t h e i r environment. I t i s f o r us to see how challanges 
a r i s e from the environment and how the f a c t o r s c ont ro l l ing the 
responses to those challanges in individual and in groups 
r e a c t . There i s an important aspect o f this reac t i on , 
challange versus response that has not been considered i . e . 
21 Rehman, J . , 'Health and Environment' 
T.C.K.. Al igarh, 1968, p .17 . 
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the circumstances that bring together the challenger and 
that challenged, stimulus and the response, disease and the 
hos t . I t i s real ised that when man i s concerned these 
intermediate f a c t o r s that e i t h e r br ing together o r keep apart 
stimulus and indiv iduals are sumed up in the word ' s o c i o -
c u l t u r e ' . Soc i o - cu l tura l f a c t o r s are def ined as the sum 
t o t a l o f the concepts and techniques that human groups use 
and abide by in the environment in which they are placed in 
order to survive. 
Soc i o - cu l tura l f a c t o r s inf luence disease occurrence 
i n three main types: 
( i ) By l ink ing or separating challenges o f the 
environment and host 
( i i ) By challenging the environment 
( i i i ) By challenging the host population 
1, By l ink ing and separating challenges and host , 
peop le b u i l t the ir houses with the material supported the 
environment, dress with the material procured from the 
nearest market and the cheapest p lace , eat the d i e t , the 
s o i l under the i r f e e t y i e lds when treated by the techniques 
they know. They b e l i e v e what the ir parents believed to be 
true. Then they transmit to the i r o f f spr ing^ t h e i r way o f 
l i f e and this becomes part o f t h e i r culture . Does i t mean 
that a given culture at a given point i s a best method f o r 
survival? Under changing circumstances i t may even become 
detr imental . From the type o f housing they are forced to 
l i i 
adopt they get the i r plague and typhus and from the food 
which the s o i l , temperature and rain produce the ir prote in 
d e f i c i e n c y . The re lat ionships between soc i o - cu l tura l 
f a c t o r s and diseases are worth-noting, 
2. Cultural in f luences disease pattern bringing 
about environmental changes; bui lding a dam f o r i r r i g a t i o n 
and canals f o r drainage, erect ing houses, planting r i c e 
adding pesticides/gypsum to the water, a l l such changes 
carry with them host o f inter - l ocked react ions . 
3. F ina l ly , cul tural circumstances bring about 
changes i n population genet ic make up, thus changing the 
response o f t i ssues to environmental changes. New 
a g r i c u l t u r a l techniques were developed. 
I t i s axiomatic that at the present population l e v e l , 
more people means more environmental problens. According to 
experts , the e a r t h ' s ultimate 'carrying capac i ty ' o r a b i l i t y 
t o support man i s probably 30 b i l l i o n people , but at a l e v e l 
o f near starvat ion f o r the great majority. However, the 
d i s t r i b u t i o n o f food and other resources i s uneven and hence 
22 
widespread famine appears imminent. With a t o ta l population 
o f over 665 m i l l i o n , India i s the second largest country o f 
the world. The absolute growth of population i n the country 
22 Detwyler, T.K. , Kar.'s Impact on Environment, 
New York, 1921, p.36. 
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i s so high that India adds to i t s popu lat ion the equivalent 
o f a town of almost 20,000 inhab i tants every day. I f th is 
increase continues, there may wel l be 900 m i l l i o n people by 
1991 and a clear 1,000 m i l l i o n by 2000 A.D. 
The alarming decennial growth rate of populat ion , 
-•-25.5 i n Uttar Pradesh, +23.70 and +24.41 i n the d i s t r i c t s 
o f Faizabad and Sultanpur respect i ve ly , poses serious problems 
f o r social and economic development. I t n u l l i f i e s a l l e f f o r t s 
to improve the admittedly low standard of l i v i n g o f the 
people. The plans to increase the product ion o f food and 
other commodities and to improve the services through welfare 
measures are e i t h e r deferred o r f r u s t r a t e d , because the 
increasing populat ion overtakes the increase i n a g r i c u l t u r a l 
product iv i ty as also the improvement i n education, pub l i c 
health and san i ta t ion , etc. 
Many o f the problems l i k e under-employment, 
V 
subdivis ion of hold ings, lack o f c a p i t a l , and indebtedness 
occur together i n under-developed countr ies , that i s the 
condit ion i n which any f u r t h e r increase i n popu lat ion w i l l 
resu l t in a decrease i n the income l e v e l . Malthus f i r s t 
publ ic ized the spectre of ove r -popu la t ion i n h is book 
'P r i nc ip les of Populat ion ' (1798) and claimed that popu lat ion 
increase occurred geom|[tr ical ly while a g r i c u l t u r a l output 
23 could only te raised arithmetlca] l y . 
23 Korgan, W.£. and Kunton, K .J .C . , A^Tricalture 
Geo^^raphy, London, 1971, p.58. 
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The race between food production and growth o f 
population i s too c l e a r . The ex i s t ing and impending c r i s e s 
i n human nutr i t i on and l i v i n g condit ions are well-documented 
but not widely understood. Ae a resu l t o f improved methods 
o f survei l lance and contro l o f d i sease , p a r t i c u l a r l y 
communicable, and changes i n environment, the country i s 
caught up i n the vortex of population explos ion , one o f the 
most e co l og i ca l f a c t o r s that has the capacity to lead to the 
p/ 
so cal led ' ecocatastrophes ' i f not checked promptly. In 
India, by the year 2000 A.D. at the e x i s t i n g l e v e l o f 
population growth rates , the food product ion w i l l have to be 
doubled jus t to maintain the same l e v e l s o f inadequate 
nutr i t ion as o f today and t r i b l e d i f nut r i t i on i s to be 
brought upto the minimum requirements as recommended by 25 nutr i t ion experts . 
Population growth, poor n u t r i t i o n , high in fant and 
chi ld mortal ity and low incomes form a v i c i o u s c i r c l e . 
Mortality among in fants and toddlers i s high large ly due to 
the high prevalence o f mal -nutr i t ion and assoc ia ted childhood 
i n f e c t i o n s . One o f the causes at tr ibuted to the f a i l u r e o f 
family planning i s that mal -nutr i t ion contr ibutes to a high 
24 Vijayaraghvan, K . , ' E c o l o g i c a l Constraints 
and Nutritional Status o f the Community* , 
Mitr i t ion - C.U.R. . Hyderabad, July , 
1974, p .14 . 
25 Vijayaraghvan, K . , op. c i t . , p .14 . 
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death rate among the children and that this in turn ac ts 
as a d is incent ive f o r the parents to l i m i t the number o f 
b i r ths in family. I f this general experience o f l o s ing 
chi ldren were to change f o r the better , many more parents 
might be w i l l ing to l i m i t the ir family. 
Increasing population pressure also brings about 
r e - d i a t r i b u t i o n and migration o f population from rural to 
urban areas. One o f the phenomena that occurs during such 
a process o f urbanization i s changes i n the dietary p r a c t i c e s 
l i k e pre ferr ing a r t i f i c i a l feeding to breast milk, e t c . In 
f a c t , surveys carried out revealed that the nutr i t ional 
status o f the urban poor (slum dwellers) i s worse than t h e i r 
rura l countei^parts. 
Populat ion Density 
A study o f the density of population per sq. km 
g ives some clues to the understanding o f the state o f health 
o f the people . More c l o s e l y populated areas usually have 
adverse man-land ra t i o and hence poorer standard o f l i v i n g 
which in turn to poor health. This i s espec ia l ly the case 
i n a country l i k e India where a great majority o f the people 
depend on agriculture f o r the i r l i v e l i h o o d . Densely 
populated areas have poorer sanitation and people l i v i n g 
there are more susceptible to epidemic and other diseases ^ ^ 
than others . 
The mean density o f population in India (1981) was 
221 persons per sq km. A very heavy concentration of 
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p o p u l a t i o n i s found in the b e l t consist ing o f the i r r i ga ted 
Ganga P l a i n s . More than a half of the country 's population 
i s concentrated in o n e - f i f t h of i t s area. In contrast to 
the p la ins o f the country, peninsular India in general has 
a r e l a t i v e l y low density of population. However, many 
persons l i v e in r e l a t i o n to the avai lable land resources i n 
the middle and lower Ganga Valley. About 25 per cent of the 
fanners o f the country l i v e in this area with the average 
holding per household as low as 4 .3 acres . When we compare 
the density o f population in India with that o f other 
countr ies o f the world, the s i tuat ion does not appear to be 
r e a l l y bad. But when we analyse the i n t e r - s t a t e and i n t e r -
d i s t r i c t d i f f e r e n c e s i n density , we do see some areas fac ing 
heavy population pressure. To get the real p i c t u r e , i t i s 
e s s e n t i a l to re late the density to land capab i l i t y , which 
g ives the degree o f over-populated o r under-populated, i s 
to be ca lculated on the bas is o f land capab i l i ty . Non-
i r r i g a t e d r i c e pix)ducing areas o f the country are extremely 
over-populated. This includes east Uttar Pradesh (though 
whole o f Uttar Pradesh i t s e l f has the population density o f 
377 persons per sq. km, whereas in east Uttar Pradesh e .g . 
the d i s t r i c t s o f Faizabad and Sultanpur, have the density 
26 Gupta, P.S. and Solasyuk, G. , 'Economic 
Re^ionalization of India; Problems 
and Approach. Census o f India. 
New Delhi , 1981. 
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o f 525 and 459 persons per sq. km r e s p e c t i v e l y ) . Here the 
populat ion density i s more than what the land can support. 
A study o f pressure o f population on land gives us 
c lues to the degree o f under and mal-nutrit ion which e x i s t s . 
The areas which are over-populated are l i k e l y to have food 
s c a r c i t i e s a t l e a s t at l o c a l l e v e l s , and hence are l i k e l y to 
s u f f e r from under-nutr i t ion. Geographic condit ions in f luence 
the economic and s o c i a l development o f the people by the 
abundance, paucity or general character of the natural 
resources , by the l o c a l case or d i f f i c u l t y o f securing the 
27 
necessar ies o f l i f e , as by the p o s s i b i l i t y o f industry, 
commerce, agr icu l ture a f forded by the environment. 
Income Levels 
Poverty i s s t i l l a major problem o f our masses. 
Nearly one-third o f the t o ta l populat ion l i v e below the poverty 
l i n e . A great major i ty o f infant deaths takes p lace in 
f a m i l i e s having a low income and hence low standard o f l i v i n g . 
The economic status o f the parents determines the d i e t , 
housing, san i tat ion , medical a t tent i on and general care that 
the ch i ld gets . Whether these peop le l i v e in rural o r 
urban areas makes l i t t l e d i f f e r e n c e . The incidence o f 
morta l i ty i s always higher than the higher c lass r e s i d e n t i a l 
27 Sample, E.G., Influence o f Geographic 
Environment. London, 1911, p.43. 
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areas . Sydenstricker has r ight ly said that ' i t i s d i f f i c u l t 
to escape the conclusion that the major determinant i n the 
mortality o f infants over one month of age i s a conqplex o f 
environmental condit ions among which the economic status o f 
po 
the family i s a dominant f a c t o r * . As per the census 1981, 
a great majority o f the people in India are engaged in 
agr i cu l ture . They prac t i se subsistence farming and lead a 
very precarious l i f e . The income o f such people i s not 
assured, and frequent v i s i t a t i o n s by famines and f l o o d s have 
almost broken the economic backbone. The average income per 
head o f the agr i cu l tura l people i s as low as Rs. 1152 per 
annum and t h e i r expenditure per head on a l l n e c e s s i t i e s o f 
l i f e i s scarce ly more than 6 rupees per day. Conditions are 
s tead i ly improving no doubt, but ^he gap between that and 
what ought to be i s s t i l l so wide that i t w i l l take several 
decades be fore the low income people in India w i l l be able to 
a f f o r d to have real good f o o d , c lothing, she l ter and lead a 
happy l i f e . The poorest w i l l not be able to buy f o r themselves 
with t h e i r earnings a l l the essent ia ls f o r a minimum standard 
o f l i v i n g ; t h e i r complete earnings are spent on food a lone , 
and s t i l l they are not able to get the required nutr ients , 
with a per capita income o f about 797 rupees per annum i t i s 
not p o s s i b l e to provide enough food, what to say about 
28 Sydenstricker, E. , 'Health and Environment*. 
New York, 1937, p .84. 
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nutr i t i ous food. In view o f the ve iy low purchasing power, 
bulk of our populat ion depends s o l e l y on cerea ls and n e g l i g i b l e 
amount o f pulses f o r t h e i r c a l o r i e and p r o t e i n needs. Studies 
revealed that as the income l e v e l s go up, consumption o f 
qual i ty foods l i k e milk, vegetable and f r u i t s goes up and 
dependence on cerea ls i s reduced. At the e x i s t i n g l e v e l o f 
per capita incomes, we need a l l the land ava i lab le to produce 
grains simply f o r minimal c a l o r i e i n t a k e . The income should 
a t l e a s t r i s e to eight to t en fo ld - which at current rates o f 
growth may take nearly a century - i f one were to include 
reasonable amount o f animal foods i n the d i e t . 
In many cases , the ailment o f the infant has a 
re lat ionship with the health and d i e t o f the mother. Poor 
fa jn i l i es are unable to f eed the i n f a n t s proper ly , as they 
are unable to generate enough milk and secondly they o f t e n 
l e f t the i r ch i ldren hal f f ed as they have to go out f o r work. 
There are cases where i n f a n t s at the ear ly age are given 
cerea ls meant f o r adul ts . This r e s u l t s i n bloated b e l l i e s 
and anaemic looks - i t i s the common s ight in our rural parts . 
Ber i -Ber i i s the disease which mostly a f f e c t s the 
poorer who, f o r one reason or o t h e r , cannot a f f o r d var iety 
foods which would balance the lack o f vitamin in the r i c e 
that they consunie d a i l y . Next important disease assoc iated 
mainly with poverty i s Anaemia that occurs wherever poverty 
and mal-nutr i t ion e x i s t , and an insani tary environment 
increases r isk . I n f e c t i o n s and i n f e s t a t i o n s , absorption 
Wo 
d e f e c t s o f the bowel, the character and composition of the 
d i e t i t s e l f , the p lace o f growth and the nutr i t i ona l need o f 
an ind iv idua l , the customs as regards marriage and child b i r th ; 
and the foods permitted to pregnant and l a c t a t i n g women, are 
a l l immediately involved. Severe anaemia adversely a f f e c t s 
the working capacity o f the rural population and a country 's 
economic l o s s due to this form of mal-nutrit ion i s probably 
very great . 
Agr i cu l ture , food and nutr i t ion are inter - l inked. 
Since independence, India has witnessed revolutionary changes 
i n the indus t r ia l , agr i cu l tura l and health spheres. Several 
major p o l i c i e s have been formulated and new strategies applied 
on the food and agr i cu l ture f ront . As a part o f the Green 
Revolution i n Indian agr i cu l ture , much a t tent i on i s devoted 
to intens ive and extensive c u l t i v a t i o n o f food grains. In 
t h i s e f f o r t , i t i s important that a l l f a c t o r s which can 
adversely a f f e c t the to ta l y i e l d o f food grains are to be 
kept under contro l . While increasing t o t a l food production 
i s important, proper s e l e c t i o n of foods i s another important 
aspect . When one i s keen on obtaining maximum nutrit ional 
b e n e f i t from any f o o d s t u f f , i t s nutr i t ional value should 
be known f i r s t . The pattern o f agr icul tural a c t i v i t i e s in 
any community i s dynamic, that i s , agr icul tural a c t i v i t i e s 
are constantly adjusting to the environment, whether the 
environmental changes are phys i ca l , economic, p o l i t i c a l o r 
c u l t u r a l . Changes in the use o f agr i cu l tura l lands are part 
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o f the over a l l adjustment and vary considerably in time 
and place . Changes i n the crop land use have been made with 
a view to introducing multiple cropping systems appropriate 
to each region, to i n t e n s i f y the introduct ion o f relay 
cropping, inter - cropping and multiple cropping systems. These 
measures have dual advantages o f improving s o i l f e r t i l i t y 
through introduct ion o f a legume crop in the cyc le and also 
improving the nutr i t i ona l l e v e l of the population o f the 
region through d i v e r s i f i c a t i o n o f d ie ts and increased 
a v a i l a b i l i t y o f m i l l e t s , pulses and o i l s e e d s and also to g ive 
increased income to the farmer per uni t area o f land. 
Nutrit ional dimension in higher y i e l d i n g v a r i e t i e s has been 
adequately cared, crops screemed f o r the i r nutrients 
composition. High y i e ld ing v a r i e t i e s with higher p r o t e i n , 
high l y s i n e , high B-carotene, high i r on in cereals and 
m i l l e t s have been i d e n t i f i e d . 
Food and Food Habits 
Food i s the urgent and recurrent need o f an indiv idual , 
I t d i c ta tes his a c t i v i t i e s in r e l a t i o n to his land at every 
stage o f economic development, f i x in the l o c a l i t y o f the 
encomponent o r v i l l a g e and determines the s ize o f the 
t e r r i t o ry from which sustenance i s di^wn. The length o f 
residence i n one p lace depends upon whether the springs o f 
i t s food supply are perennial o r intermittent , while the 
abundance o f t h e i r f low determines how large a populat ion a 
29 given p iece o f land can support.^ 
29 Sample, E.G. , op. c i t . , p .61 . 
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Food shortage in India means mi l l i ons o f chi ldren 
may d ie be fore the next eight o r nine months have passed. 
Even with a normal harvest, nearly half the Indians l i v e on 
l e s s than 1600 c a l o r i e s per day and consequently a p a r t i a l 
crop f a i l u r e reduces the d i e t o f many poor persons to 
d i sas t rous ly low levels?® Besides, the over a l l quantity o f 
food ( c h i e f l y wheat, r i c e , and other c e r e a l s ) , the to ta l 
c a l o r i e s , i t i s e ssent ia l to think o f quality and quantity o f 
p r o t e i n s , one o f the most serious health problem today the 
countries are f a c i n g , what the nut r i t i on i s t s c a l l pro te in -
c a l o r i e mal -natr i t i on . I t i s estimated that every year 
mi l l i ons o f ch i ldren d i e and many more are retarded phys i ca l l y 
and mentally, because of inadequate prote in . The mal-nourished 
retarded survivers w i l l be major handicaps to the future 
s o c i a l and economic development o f the country. 
?ood habits o f the people vary from culture to 
cu l ture . I t has been seen that usually people l i v i n g in 
i s o l a t e d rural community use only those, but not a l l , f oods 
which are l o c a l l y produced. What people are w i l l i n g to eat 
i s determined by a complex system of a t t i tudes , ideas and 
assumption that form the l o c a l culture , including r e l i g i o u s 
r e s t r i c t i o n s , taboos and ideas pertaining to the merits and 
demerits o f food and past prac t i ces . Food habits are , 
there fore , the product of the p eop l e ' s present environment 
30 Wilson, B.R. , Environmental Problems. 
U .S .A . , 1968, p .18 . 
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and past h i s to ry . These two f a c t o r s also determine the meal 
pattern and methods of eating. 
In India, food habits are not des irable . F i r s t l y , 
f o r a great majority o f our people , food i s only a means to 
f i l l the b e l l y ; i n such condit ions one cannot even think i n 
terms o f nutr i t i on . I t i s d i f f i c u l t f o r the people to pay 
f o r a wholesome meal. Secondly, even those who can a f f o r d 
i t , do not do so . They use items o f food which i s considered 
to be pres t ig ious e . g . people consume pol ished r i c e because 
i t looks b e t t e r , although^gives them b e r i - b e r i . Thirdly, 
the method o f cooking i s so u n s c i e n t i f i c that most o f the 
nutrients are wasted before i t i s eaten. F ina l ly , there are 
c e r t a i n r e s t r i c t i o n s ( r e l i g i o u s , s o c i o - c u l t u r a l ) which inhabit 
people from taking certain food items. In many f a m i l i e s only 
vegetar ian meals are allowed, other f a m i l i e s make d i s t i n c t i o n 
between pork and other meat, o r beaf and other meat. As a 
r e s u l t , i t has been seen that a large number o f peop le 
s u f f e r from mal-nutrit ional d e f i c i e n c y diseases as well as 
from mal o r under-nutrit ion. Food eaten i n India d i f f e r s 
from area to area, and the d ie ts are general ly d e f i c i e n t i n 
vitamin-A, su i tab le proteins and c e r t a i n s a l t s (Fig .3 . 1 )• 
Rice i s the most important grain in the d ie t o f more 
than hal f o f the human race, e s p e c i a l l y i n the wet parts o f 
the world. In India r i ce const i tutes the main d i e t o f the 
people in Andhra Pradesh, Bihar, Himachal Pradesh, Jammu and 
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and West Bengal?^ Among v i l l a g e people o f Uttar Pradesh 
i t i s taken unpolished, known as red r i c e , but i t i s usually-
treated so as to l o s e a large part of i t s germ. The l o s s 
resul ts from pounding o f the kern^Lls in rude mortars. The 
b^i'ainlayer, which i s r i cher in mineral sa l t s and the endosperm 
o f the seed i s retained i n this process . Mc Cairison (1923) 
concluded that vitamin-A i s present i n paddy before i t i s 
mi l led . According to Dr. Ansari, o f a l l c e rea l s , r i c e i s 
the r i chest in s tarch , o f which i t has nearly 50 per cent , 
the starch in r i c e has further advantage o f being present in 
small and eas i ly d i g e s t i b l e grains. I f b o i l e d in excess 
water aad- i t i s thrown away, i t w i l l deprive^-of water solu^ible 
vitamin-B. In the process o f p o l i s h i n g , a l l outer coverings 
o f the grain are removed cons is t ing o f the husk as v e i l as 
the pigmented covering containing viteunln-B, f a t and pro te in , 
necessary f o r health and growth. I t has been proved that 
the absence o f vitamin-B from the po l i shed r i c e has been 
iixstrumental i n causing b e r i - b e r i . The unpolished r i c e , p a r 
b o i l e d , hand pounded, i s superior to the ui^ol ished r i c e 
turned from the mi l l s 
Next to r i c e , comes the wheat, second most important 
o f cereals foods i n India. Although, i t const i tutes main 
31 Biet Atlas o f India. Hyderabad, 1987, pp.25-29. 
3 2 Gandhi, M.K., Diet and Diet Reform. Ahmadabad, 
1949, p .43. 
33 i b i d . , p.44. 
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d i e t only in the s ta tes o f Madhya Pradesh, Punjab, Haryana, 
fiajasthan and Western Uttar Pradesh. Wheat grain cons is ts of 
braim or outer envelop^ mainly composed of c e l l u l o s e , the 
Kernel c ons i s t ing o f starch and the germ cons i s t ing of 
so luable starch, p r o t e i n and some f a t . But again mi l l ing i s 
the subject o f l o s s , as i t r e j e c t s the b r ^ n , discards some 
o f the most use fu l chemical const i tuents o f the wheat, f o r 
with the germ considerable amount o f p r o t e i n , f a t l o s t with 
some mineral matter. More refinement o f t e n decreases the 
n u t r i t i v e value e . g . unref ined sugar (Gur) i s 53 per cent 
super ior i n nutrients than that o f r e f i n e d sugar. 
Var ia t i on i n Diet 
Var iat ions are re lated to natural resources , 
t r a d i t i o n a l cu l ture and economic s tatus . The poor c lasses 
have a fo;Andness f o r a mixture o f f l o u r made o f parched 
c e r e a l s c a l l e d Sattu, e t c . cons ider ing d ietary var ia t i ons , 
however, within the range o f s o c i a l c l a s s e s , we l l - t o -do 
f a m i l i e s have o f c o u r s e / l a r g e r var i e ty o f d i e t s than the 
poorer ones. Their increased adequacy i s not the r e s u l t o f 
a seasoned d i e t e t i c e f f o r t s but the acc identa l outcome o f 
the i r greater purchasing power. As one r i s e s in economic 
l e v e l , the amount- o f ani»ial p r o t e i n s ( f i s h , meat, milk) 
increases , but wealthy f a m i l i e s represent two percentage 
i n India. 
l l o 
Nutr i t i on and P a l a t a b l l i t y 
These two s i tuat ions i n which food may lead to 
i n f e r i o r nut r i t i on - the avoidance o f ex is t ing foods and the 
poor a c c e p t a b i l i t y o f new foods are well recognised. With 
the re lease o f economic pressure, and i n the absence o f 
s o c i a l pressure people tend to eat d ie ts with increasing 
amounts o f animal f oods . This implies that these p r o t e i n - r i c h 
f o o d s are more pa la tab le than the Starch r i ch vegetable f oods , 
our pre ference f o r the animal f o o d s , the i r high p a l a t i b i l i t y 
i s good in i t s nutr i t i ona l value. But th i s i s not un iversa l . 
There are except ions i n both d i r e c t i o n s . There e x i s t s foods 
o f low p a l a t i b i l i t y but o f high nutr i t ional value, and 
conversely foods o f high p a l a t i b i l i t y but o f low or even 
undesirable value. The same at t i tude accounts f o r the view 
that sugar i s good, e spec ia l l y f o r chi ldren, because they 
l i k e sweets. This i s the most important example o f the 
d i s s o c i a t i o n between p a l a t i b i l i t y and nutr i t ion , and are o f 
the main reasons why the nutr i t i ona l studies are so connected 
with the changing food habits . 
S o c i a l , economic and geographical factors determine 
the d ie t o f a region. The f a u l t s determine the types o f 
d i seases , e . g . Pe l lagra i s assoc iated with d i e t s ' l a c k i n g 
n e c o t i n i c a c i d , b e r i - b e r i i s assoc iated with r ice eating 
populat ion and so on. 
i i : 
The roots o f our environmental troubles are large ly 
r e l i g i o u s , according to Lynn White J.fi . , the at t i tudes and 
ac t i ons o f modern techno log i ca l man contradict the r e a l i t y 
that man i s part of nature, not r i gh t fu l master over nature?^ 
Rel ig ious and so c ia l customs not only hinder agr i cu l tura l 
development, but a lso j^estruct the population in the ir d iet ing 
habi ts . In Indonesia, milk i s not given to children because 
i t i s considered unhealthy f o r them. In Malaysia, chi ldren 
are doubly handicapped, they are not given f i s h and meat as 
^ihBy are supposed to g ive them worms. I t i s tempting to 
suppose that many o f the customs which restruct the consumption 
o f foods , mostly o f the pro te in - r i ch and more expensive food 
e . g . meat, eggs, milk had t h e i r o r i g i n in economics. However, 
0 
-A i t i s in teres t ing to note that rest:9actions are mostly on 
dren who need i t mc 35 mothers and chi ldr ore than man. Among 
Muslims, however, i^are r e s t r i c t e d to r i c e only , f o r f o r t y days 
a f t e r the b i r t h o f a c h i l d , bes ides the d i s t inc t i ons between 
vegetar ian and non-vegetarian and the d i e t s prescribed f o r 
d i f f e r e n t p h y s i o l o g i c a l condi t ions . As a r e s u l t , we f ind a 
large number o f mal -nutr i t ion and de f i c i ency diseases a r i s i n g 
to these f a c t o r s . These f a c t o r s also a f f e c t d i re c t l y the 
in fant mortal i ty . 
34 Detwyler, T.R. , op. c i t . , p .27. 
35 Yudkin, J, Mckenzie, T.C. (Edited) , «Changinp: 
Food Habits' . London, 1964, p. 16. 
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C. B i o l o g i c a l Environment 
Another approach to the study o f the geographical 
d i s t r i b u t i o n o f diseases could be based on the re la t i onsh ips 
between cer ta in diseases and cer ta in d i e t s . The d iseases 
could be, o f course, caused by p a r a s i t i c i n f e c t i o n , by the 
nature of the food ingested, o r both such as milk, f i s h . 
Rice i s the food consumed by the majority i n India , 
in cer ta in regions together with other f oods i n most reg ions . 
The diseases assoc iated with r i c e can be c l a s s i f i e d i n two 
groups; f i r s t l y , re lated to c u l t i v a t i o n and secondly , those 
re lated to consumption. The prevalence of malaria i s c l o s e l y 
assoc iated with the c u l t i v a t i o n o f r i c e . Although t h i s 
statement I s true in general , i t i s q u a l i f i e d by the f a c t that 
eachj^egion has i t s own malaria v e c t o r and each v e c t o r has 
i t s own l i v i n g habits . The v e c t o r which breeds in the 
stagnating water o f the f i e l d , i s a weak c a r r i e r , and I t has, 
t h e r e f o r e , been tljjrough poss ib le to combat malaria i n the 
Islands by developing r i c e cu l ture . 
Manj^  other diseases d i r e c t l y re la ted to the intake 
o f food resu l t from (1) food-borne i n t o x i c a t i o n or 
(11) f o o d - b o r n t l n f e c t i o n . In the l a t t e r category come 
diseases l i k e salmonel los is inc luding typhoid f e v e r , 
d iphtheria , s h i g e l l o s i s , amoebiasis, t u b e r c u l o s i s , b r u c e l l o s i s , 
s c a r l e t f ever , helminthiasis , e t c . 
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Water Supply 
Water f o r drinking or f o r domestic use in f luences 
the publ ic health. Some diseases are water-borne, d i r e c t l y 
o r i n d i r e c t l y . This being the importance of water f o r 
surv iva l , man has t r i ed from time immemorial to have a 
dependable clean water supply. Ear l ier people be l ieved that 
' i t i s good to keep water i n copper vesse l s , to expose to 
sunl ight and f i l t e r through charcoa l ' ?^ Today not more than 
25 per cent o f urban centres and 10 per cent of the rural 
settlements have the b e n e f i t o f protected water supply. 
Man gets drinking water from various sources , e . g . 
from w e l l s , springs, r i v e r s , l akes , poo ls , ponds and rains . 
Related to each o f these sources are fa c to rs producing o r 
inh ib i t ing d isease . Lack o f i od ine in water causes f o i l e r , 
the f l o u r i n e content o f water governs several patho log i ca l 
cond i t i ons . I f i t s content i s lower than one part per m i l l i o n , 
dental c a r r i e s i s common; i f mu.ch higher, neoetted enamel 
(dental f y o ^ r o s i s ) occurs . Calcium def ic iency i h water may 
r e s u l t in the causation o f r i cke t s and osteomalacia o r at 
l e a s t combines with other f a c t o r s to produce them. Excess 
o f i t with phosphate disturb gastix) - intest inal setup and 
f a c i l i t a t e s - the production o f stones. Calcium d e f i c i e n c y 
not only ex is ts i n water but a lso in the vegetable grown. 
36 Kawata, K. , 'Environmental Sanitation in India* , 
Ludhiana, 1963, pp.9-10. 
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There are a number o f other d iseases which can be caused due 
to sewage p o l l u t i o n water supply. Wells i n the v i l l a g e s 
are rarely covered and hence leaves and dust have unhindered 
entry into them. When the leaves rot in water, they not 
only create a f o u l smell but a lso g ive r i s e to organisms 
which, when swallowed with water by men or animals, give r i s e 
to several d iseases . 
I t has been rea l i sed that environmental sanitat ion 
contr ibute much to environmental health. In ancient per iod 
the bas is o f t h e i r c i v i l i z a t i o n was the sanitary i n s t a l l a t i o n s . 
The need f o r a hea l th fu l environment i s common to a l l peop le ; 
i t cuts across boundaries o f occupat ions , races , c lasses and 
p o l i t i c s . I t d i f f e r s from neighbourhood to neighbourhood 
and from region to reg ion , not i n fundamental but i n 
complexity?*^ I t i s d i f f i c u l t to improve the whole country 
at the cer ta in l e v e l o f standard by propagating environmental 
health programme throughout the communities. The a g r i c u l -
t u r i s t s in the rural areas o f the west are fac ing somewhat 
d i f f e r e n t problems i n comparison to the a g r i c u l t u r i s t s in the 
rural areas of the eas t . Such regional var iat ions in 
environmental condi t i ons have been observed in other 
communities of the country. These var ia t i ons lead to d i f f e r e n t 
37 Kawata, K . , 'Environmental Sanitat ion in I n d i a ' , 
Ludhiana, 1963, pp .9 -10 . ~ 
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types o f environmental diseases , de f i c iency as well as 
communicable?® 
House and c i t y planning also exerts i t s e f f e c t on 
the community health. We have to think much o f disease than 
o f health, from this view point a l l the f a c t o r s which a f f e c t 
health , housing problems come to f o r e - f r o n t . As the slum 
o f the day i s no longer a hot bed of cholera but i t w i l l 
remain, however, a major source o f p o l l u t i o n o f physical 
environment. The dwellers in poor housing are subjected to 
many-fold problems, i . e . low income, mal-nourishment, l imited 
education. In due course o f time, these complex problems 
beget i l l health among the dwellers i n the poor housing 
areas. The sun-shine must reach the skin, and i t s avoidance 
encourages r i cke t s and osteomalacia among the dwellers. The 
high inc idence o f r i cke t s i s found in the Kangra val ley o f 
Punjab, due to combination o f high population pressure on 
tjtie cu l t i va ted land, i t s e l f poor i n lime and phosphorus and 
d i e t excess ive ly cereal based with improper housing. 
CO-jt£LATION BETWEEN DEFICIENCY DISEASES 
AND ENVIHOMENTAL FACTORS 
Human beings are involved in many economic a c t i v i t i e s 
to gain a l i v e l i h o o d , but none o f these a c t i v i t i e s are so 
58 Ahmad, a.W., Distribution of Nutritional Deficiency 
Disease in Relation to Environmental Factors 
in Central Gan^a-Ghaghra Doab. Aligarh, 
1975, p .43. 
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fundamental to his existence as agriculture because i t 
provides sustenance to nearly 85 per cent o f the to ta l 
population in the area. Consciously used, the natural 
enviTOnment provides habitat f o r h is crops and animals. 
Here the natural environment i s the 'Land' , which 
i s the basic resource o f the farmers. The inherent qual i t ies 
o f the land, the growing population pressure,the degree of 
s o c i o - c u l t u r a l advancement are important f a c t o r s , r e s t r i c t i n g 
farmer 's choice and response. Any crop which i s produced 
i n the f i e l d requires labour and cap i ta l inputs in varying 
proport ions and i n t e n s i t i e s and the output i s consumed by 
the rural community as well as the non-agr i cu l tur is t . 
The forms o f agr i cu l tura l a c t i v i t i e s found in any 
region are response to four groups o f environmental f a c t o r s : 
( i ) p h y s i c a l , ( i i ) S o c i o - c u l t u r a l , ( i i i ) Economic and 
( i v ) P o l i t i c a l . 
The phys ica l f a c t o r s re late to cl imate, geomorphology, 
vegetat ion and s o i l which combine to provide the e c o l o g i c a l 
l i m i t s within which p a r t i c u l a r crops may be grown on a 
p r o f i t a b l e basis . They provide essent ia l nutrients and 
minerals which are important f o r human beings e . g . iodine 
but unfortunately i t i s d e f i c i e n t in the area under study. 
The s o c i o - c u l t u r a l f a c t o r s are related to the 
a c t i v i t i e s o f the people through ages, and may condit ion 
acceptance o f change in agr i cu l tura l and dietary habits . 
123 
They a lso include r e l i g i o n and soc ia l organisations which 
impinge upon farming a c t i v i t i e s and group the entire 
populat ion into vegetarian and non-vegetarian categor ies . 
They very o f t e n put certain restruct ions under which one 
community can take certa in items o f food while the other 
cannot. D i f f e r e n t communities observe d i f f e rent cultures 
e . g . muslim women a f t e r del ivery remains confined to the ir 
houses f o r about f o r t y days while the other communities do 
not f o l l o w such r e s t r i c t i o n s . 
Economic f a c t o r s are related to the re la t ive 
p r o f i t a b i l i t y o f the crops produced, i t s a v a i l a b i l i t y , 
d i s t r i b u t i o n among the rural community, purchasing power o f 
the farmers to buy modern machinery / f er t i l i zers water f o r 
i r r i g a t i o n and new v a r i e t i e s o f seed e t c . f o r the improvement 
o f t h e i r agr i cu l ture and also to buy from the maifeet i f 
necessary, enough food to enable them to maintain sound 
health. P o l i t i c a l f a c t o r s very o f t en play important r o l e 
i n so f a r as the a v a i l a b i l i t y , d i s t r ibut i on , p r i c e support 
o r crop subs id ies have to be decided by the d i s t r i c t 
o f f i c i a l s deal ing with such problems. 
Further p o l i t i c a l f a c t o r s are related to the 
government plans, dec is ions aimed at ass is t ing or retarding 
a g r i c u l t u r a l development and measures in respect o f 
community' health programmes e . g . , d i r e c t subsidy, acreage 
l i m i t a t i o n s , prov i s ion of s c i e n t i f i c research in agr i cu l tura l 
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development and health awareness programmes, family planning 
and programmes relating to dietary habits and health. . 
In the developing countries l i k e ours where farming 
techniques are not mechanized and ^system re lat ing to exchange 
o f commodities i s not well -developed, physical and s o c i o -
cul tural f a c t o r s generally determine the agr i cu l tura l 
a c t i v i t i e s . The success o f this system depends on a balance 
between the two i . e . energy input and production of food 
s t u f f o r energy output. As the farmer c lears the land, 
c u l t i v a t e s the s o i l , sows seeds and weeds the crops, he i s 
providing inputs o f energy f o r the system, which operates 
through the medium of land; also the system i s gett ing inputs 
o f energy through natural resources i . e . sun-shine, r a i n f a l l , 
which also operates through the medium of land. The combined 
energy inputs result i n an energy output from the land i n the 
form o f f ood , which gives human being the e ssent ia l nutrient 
required to avoid de f i c i ency diseases and to maintain normal 
heal th . So the output must be equal to man's energy inputs 
p lus conversion losses i f the system i s to be se l f -perpetuat ing . 
There may be appreciable l o s s o f energy in r e l i g i o u s , s o c i a l 
and ceremonial a c t i v i t i e s , and c lear ing weeds or secondary 
wi ld growth which are important competitors o f the food 
crops and other such agr icul tural and non-agricultural 
a c t i v i t i e s . Nor do a l l natural energy result in food growth 
i . e . weeds and secondary wild growth. The food s t u f f thus 
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produced, i f not enough to s a t i s f y the hunger o r equal to 
the inputs , the system cannot continue i t s cyc le s u c c e s s f u l l y . 
Assuming natural energy input (constant) in any 
l o c a l i t y , man's a b i l i t y to dr ive s u f f i c i e n t energy from the 
land depends upon two f a c t o r s ; h i s own energy inputs and 
a b i l i t y o f land to convert the suppl ies o f energy to food 
s t u f f , which w i l l vary d i r e c t l y with f e r t i l i t y f a c t o r s and 
a g r i c u l t u r a l techniques. Reduction i n s o i l f e r t i l i t y 
decrease the e f f i c i e n c y o f man's energy inputs with constant 
higher energy l o sses and reduced supply o f energy to man 
v ia food supply ( F i g . 3 . 2 ) . Reduced supply o f food w i l l 
r e s u l t in reduced conversion to exchange value ^ reduced 
c a p i t a l input and reduced supply o f e s s e n t i a l food elements 
i . e . p r o t e i n , f a t , carbohydrates, calcium, i r o n , vitamins and 
c a l o r i e s , which are essent ia l f o r a normal health . Naturally 
the reduced output of food elements r e s u l t s i n increased 
^y rate and exposed the i n r a l community to d i f f e r e n t 
n u t r i t i o n a l d e f i c i e n c y diseases l i k e ; Anaemia, Ber i - be r i and 
gas t ronutr i t i ona l disturbances, eye d iseases and related 
d i s e a s e s , g o i t e r , kwashiorkor/marasmus, osteomalacia , pe l l agra , 
r i c k e t s , scurvy/tooth and gum and urinary c u l c u l i . Increased 
morbidity rate reduces the input o f energy because a s ick man 
cannot perform equal to healthy man. Further, more 
environmental fac tors discussed e a r l i e r may be termed as 
b o t t l e neck, reduces the flow o f energy input to the land 
and these var iat ions ult imately a f f e c t the outputs. The 
</) z O 
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environmental f a c t o r s which are a f f e c t i n g agr i cu l tura l 
production are also responsible f o r the farmers health as 
whatever food s t u f f i s avai lable to the farming community 
and obtained from the market through exchange are not 
equally d i s t r ibuted and the community cannot eat what they 
have to eat . Thus an agr icul tural labour i s not having the 
p r i v i l e g e s which a farm owner has o r what one sect i s eat ing 
anothers cannot; that makes the s i tuat ion me-jee-worst. The 
constant energy inputs may not be the same var ia t i on i n 
t o t a l energy input may be allowed. Man i s trying to grow 
as much as poss ib l e to maintain balance by adopting a l l the 
possible means to improve production, even a minor 
i r r e g u l a r i t y i n inputs , e . g . , adoption o f new techniques, 
new crops o r shortened fa l low period due to increasing 
populat ion makes the s i tuat i on precarious. 
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CHAP TER IV 
CA3E STUDY OF THE SELECTED VILLAGES 
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METHODOLOGY AND COLLECTION OF DATA 
WMle making se l e c t i on o f v i l l a g e s f o r de ta i l ed 
study o f various de f i c iency d iseases , the author has t r i ed 
to v i s i t large number o f v i l l a g e s spread over 
the area under study, taking into consideration the time 
a l l o t t e d and the t o t a l funds ava i lab le to the author. Out 
o f the numerous v i l l a g e s which the author v i s i t e d , twelve 
v i l l a g e s have been selected f o r the present p r o j e c t (F ig .4 .1 ).Many 
o f these v i l l a g e s , as i t has been observed, show a concentrat ion 
o f the various de f i c i ency diseases which the author des i res 
to study. Since the study area l i e s in a homogeneous p l a i n 
l e v e l land with l i t t l e var iat ions i n the topographical f e a t u r e s , 
agr i cu l tura l p r a c t i c e s , types o f crops produced, l e v e l o f 
economic s tatus , dietary habits and environmental c ond i t i ons , 
i t has become almost an easy task f o r the researcher to s e l e c t 
v i l l a g e s adopting the technique o f purposive sampling. Under 
the ex i s t ing condi t ions the present technique w i l l not lead 
to any kind o f genera l izat ion o f r e s u l t s , rather i t i s bound 
to convey the real p o s i t i o n with regard to the existence o f 
various de f i c i ency diseases with which the rural communities 
are confronted. Moving from one v i l l a g e to the o ther , i t i s 
p o s s i b l e that one may come across such cases wherein the 
se l e c ted v i l l a g e s may reveal v a r i a t i o n in the occurrence o f 
var ious de f i c i ency diseases which the author has to study. 
Some v i l l a g e s may exhibit a l l the diseases while others may 
have only a few o f such diseases . Any how th is technique w i l l 
s 




The author while c o l l e c t i n g the data re la t ing to 
the various de f i c iency d iseases , has noticed that there are 
c e r ta in v i l l a g e s where the number o f such diseases i s 
r e l a t i v e l y small, are agr i cu l tura l ly prosperous, having 
b e t t e r l i t e r a c y , s o i l , i r r i g a t i o n f a c i l i t i e s and also having 
b e t t e r socio-economic environments. The other category o f 
v i l l a g e s having meagre f a c i l i t i e s re lat ing to i r r i g a t i o n 
water, f e r t i l i z e r s , l i t e r a c y and sources o f income exhib i t 
l a r g e r number o f such d iseases . Such v i l l a g e s may be classed 
as a g r i c u l t u r a l l y non-prosperous. Having selected the 
v i l l a g e s , the next task of the author i s to adopt a methodology 
which may ensure a s a t i s f a c t o r y conduct o f de f i c i ency disease 
survey. For th is purpose, the t o ta l population o f the 
se lec ted v i l l a g e s have been c l a s s i f i e d i n three economic 
groups i . e . A.B.C. and detai led dietary and disease survey 
i n these three economic groups o f people was conducted with 
a view to assess t h e i r nutr i t i ona l status. Such groups have 
been made a f t e r assess ing t h e i r t o ta l income from a l l sources . 
This income s t r a t i f i c a t i o n gives a c lear ind i ca t i on o f the 
economic status o f the v i l l a g e community. The s t r a t i f i c a t i o n 
as suggested by the author i s based on the actual survey o f 
the v i l l a g e s under study and may be stated as under: 
A. Group/category (Above Rs.400/ - per head per month) 
B. Group/category (Ks.200/ 400/- per head per month) 
G. Group/category (Below fis.20o/_ per head per month). 
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This survey i s spread over three c l imat ic seasons 
and covering two agricultural seasons o f the year as the 
v i l l a g e r s depend f o r t h e i r daily food on the crops produced 
i n the khari f and rabi seasons and to assess the e f f e c t o f 
seasonal var iat ions in food intake and dai ly a v a i l a b i l i t y o f 
n u t r i t i o n from the food and other eatables and drinks. The 
v i l l a g e communities v^re asked to j : e c a l l a l l the foods they 
had consumed on the previous day and the frequency o f 
consumption o f various foods during the l a s t week and the 
e n t i r e month. The survey was conducted f o r a week i n each 
season in each o f the v i l l a g e s , without p r i o r information 
to the rural community, so that any cautions dev iat ion from 
the rural dai ly intake could be avoided. The info imation 
so gathered had been processed and a food balance sheet was 
prepared. This helped in gett ing information regarding 
c a l o r i e s intake together with other important nutrients in 
t h e i r d i e t s . Further, i t was found that , i n general , people 
su f fered fromjAmder and mal-nutrit ion 
Regarding the prevalence o f de f i c i ency d i seases , the 
pat i ents in the se lected v i l l ages with developed and semi-
developed symptoms were interviewed by the author during the 
door to door survey and discussed the problem at length 
with l o c a l d o c t o r ' s , checked their records and the records o f 
s tate government hospitals as well in respect o f these 
d iseases . 
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Before taking up individual v i l l a g e s f o r deta i led 
study o f n u t r i t i o n a l d e f i c i e n c y diseases, i t w i l l be worth 
while to cons ider the food a r t i c l e s avai lable to the rural 
populat ion from within and as well as from outside the 
v i l l a g e s under study. There are two main crop seasons i . e . 
khar i f and r a b i . In the khari f season, r i c e , mi l l e ts (small 
and l a r g e ) , maize, are the main crops while in the rabi 
season, wheat, b a r l e y , gram, peas, arhar (pulses) and 
groundnuts are c u l t i v a t e d . Besides these, moong, urd, 
masur ( a l l p u l s e s ) , o i l s e e d s l inseed , potatoes and sugarcane 
are a l s o grown. These crops form the bas ic items o f f ood 
f o r the rural populat ion . The ent ire c a l o r i c intake^derived 
from these sources except i n some v i l l a g e s where the population 
i s economical ly w e l l o f f , and can a f f o r d to purchase some 
f r u i t s and o ther n u t r i t i v e a r t i c l e s o f f ood . 
So , on the whole, the main source^ o f gett ing dai ly 
f oods i n the rura l areas -ecr^ agr icul ture . I f the agr i cu l tura l 
returns are good, t h e i r economic condit ion w i l l be b e t t e r and 
they are expected to have be t ter d i e t , and health. In the 
non-prosperous v i l l a g e s , on account o f poor d i e t s , people 
mostly have i l l - h e a l t h . Besides these, some other important 
environmental f a c t o r s have to be looked i n t o ; 
B i r th ; customs r e l a t i n g to b i r t h are simple i n a l l castes 
— ^ ^ ri 
and communities but not good f o r health. When women^conceiv&i 
there i s no proper care about her d iet and health. She has 
to l i v e on ordinary d i e t s throughout the period o f pregnancy. 
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she i s in most cases confined to a dark and dingy room 
where the baby i s being kept. She i s not provided with 
nutr i t ive d i e t s which a mother g iv ing b i r t h to a chi ld needs. 
However in some w e l l - t o - d o f a m i l i e s , some nourishing d i e t s 
are given to such mothe:^ only f o r a week or so . In most 
cases she i s not exposed to the sun, she i s not exposed to 
f r e s h a i r and i n most o f the cases, damp, dark small mud-room 
with smoke i s considered highly unhygeinic f o r the mother and 
the baby. 
House types ; The structure and type of dwellings and the 
qual ity o f construct ion material i n the rural areas usually 
lead to unhygeinic condi t ions . Wherein the rural communities 
have to pass t h e i r l i v e s . Most o f the dwellings are made 
o f mud with t i l e s on the r o o f s . These t i l e s are placed on 
bamboos o r wood l o g s , which rest on the two ends o f the wal ls 
and have downward s l ope . Mud i s a l so used f o r roof ing in 
Sultanpur d i s t r i c t . An average house has a thatched o r t i l e d 
varandah, enclosed courtyard along the s ide o f which are 
b u i l t one o r two kothr ies (small rooms), without proper 
v e n t i l a t i o n and sometimes without i t . The c a t t l e are kept 
i n the f r o n t enclosed varandah through which main entrance 
i s usually found. The we l l - t o -do fami l i e s have very o f t e n 
separate p lace made o f br icks and cement with good accommodation. 
Though, the mud houses are simple and economical 
yet uncomfortable and unsafe during the rainy season. They 
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very o f t e n leak when torrent ia l rain occurs and unsanltaiy 
condit ions preva i l . These houses are without ur ina l s , 
l a t r i n e s and "bathrooms. The v i l l a g e r s are used to go to 
nearby f i e l d s to answer the c a l l o f nature. As mentioned 
e a r l i e r kotheries (small rooms) o f t e n dark without v e n t i l a t i o n 
are o f t e n used f o r bath by the young women and g i r l s . A l l 
the houses have to drain out f i l t h y water into the lanes , 
making movement d i f f i c u l t . They have l imited resources f o r 
improvements in t h e i r l i v i n g condi t ions . 
Food and Drinks; There i s not much d i f f e rence in the pattern 
o f food consumption; majority o f the people eat course grain. 
They take pulses o r vegetables with the pr inc ipa l meals. 
Sometimes they take only one food s t u f f (peas o r gram) i n 
both the d i e t s . The use o f wheat f l o u r i s e i ther confined to 
upper s trata and to some extent middle strata and that too 
on f e s t i v a l s . Rice i s the s tap le item o f the d i e t ; vegetables 
are general ly produced l o c a l l y and are ava i lab le on market 
days. Kbn-vegetarian foods are not cons\imed regularly even 
by the non-vegetarians but l i k e vegetab les , weekly market^ 
provide non-vegetarian items i f and when ava i lab le . 
Milk and ghee are generally cos t ly items and are 
not ava i lab le to the majority o f rural population due to 
economic reasons. The v i l l a g e r s eat melons, water melons, 
cheap var iety o f mango, mahua, during summer and rainy season 
as supplementary d i e t . Sweets are prepared o c cas i ona l l y . 
The use o f re f ined sugar i s rare but gur (raw sugar) i s 
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l a r g e l y consumed. Tea i s confined to a small sec t i on , 
though in winters , i t s use gets wider. Smoking i s a special 
feature o f the rural community and some o f them also use 
be ta l leaves and country made l i quor . Out o f the to ta l house 
holds surveyed, only 25 per cent take food three times a day, 
68 per cent two times and 7 per cent one time a day. The 
frequency o f meals depends on the economic status of the 
household. The absence o r lack o f milk, ghee, animal food 
and vegetable makes the dai ly d ie ts sub-nutr i t ious . The 
intake o f calcium, pro te in , f a t , vitamin-A, C and other 
nutr ients are not s a t i s f a c t o r y . So in the absence o f 
p r o t e c t i v e f oods , b e t t e r health conditions cannot be expected. 
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mumiaz nagak 
The v i l l a g e Mumtaz Nagar l i e s at a distance o f 
7 km from Paizabad town on the bank o f r i v e r Ghaghra at 
ae^OOU?" north l a t i tude and 82°04'56» east longitude. The 
d i s t r i c t has two category o f s o i l s v i z . , the khadar and the 
bhangar. Though i t has two s o i l groups khadar s o i l o ccurs , 
i n the immediate neighbourhood o f the r i v e r Ghaghra and 
bhangar s o i l i s found across the road on higher lands. 
Bhangar i s devoted to double cropping and g ives higher 
returns per acre whereas khadar i s mainly devoted to one 
crop e i t h e r cereal o r pulses but o f t e n put to zaid cash 
crops too e . g . melons, water melons e t c . Vegetables inc luding 
potatoes are also cul t ivated i n the v i l l a g e but on a very 
small s c a l e . 
The population o f the v i l l a g e i n 1989-90 was 965» 
cons is t ing o f 451 males, 347 females and 167 chi ldren. I t 
i s not purely a vegetarian v i l l a g e . About 40 per cent o f 
the res idents are non-vegetarian under A, B, and C c a t e g o r i e s , 
but the supply o f the essent ia l nutrients are inadequate i n 
both the groups in the above said ca tegor i e s , with the 
• 
• Categories A, B, and C have been formed on- the 
b a s i s of economic condit ions determined by the 
s i z e o f holdings , type of land, rate o f 
p roduc t iv i ty , extra income and the number o f 
family members. A, re fers to such v i l l a g e r s 
whose to ta l monthly income i s above R s . 4 0 0 / - , 
B, r e f e r s to those which f a l l between Rs .200-400/ -
and G, represents under R8 .200/- monthly income 
per head o f the v i l l a g e population. 
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c a l o r i c intake o f I698 in category c to 2503 in A categor ie 
per head per day. The main sources o f ca l o r i e s are cerea ls 
but about 80 per cent of the population does not get the 
standard requirement o f 2400 ca l o r i e s from a l l sources per 
head per day, with the result that about 14.2 per cent o f 
the rural populat ion i s l i a b l e to var ies def i c iency diseases . 
The most common among the de f i c iency diseases i s g o i t r e , 
which claims the higher percentage o f about 13.5 per cent. 
Although g o i t r e i s not a k i l l i n g d isease , yet i t creates 
problems f o r the pat ients , who f e e l phys i ca l ly inac t ive . 
\ 
This i s o f Tarai o r i g i n and o f t en found in the khadar areas. 
On the whole, death due to the de f i c i ency diseases found 
among the v i l l a g e r s accounted f o r about 2.7 per cent o f the 
t o t a l deaths i n th is v i l l a g e during the year 1989-90. 
I t i s c l e a r from the Table VI that the nutr i t i ona l 
p o s i t i o n s o f the inhabitants i s not s a t i s f a c t o r y and people 
are exposed to var ious de f i c iency diseases . Moreover the 
supply o f various nutrients are not uniform in a l l these 
ca tegor ies v i z . , the supply o f i r on , carbohydrate, thiamine 
and to some extent prote in and niac in i s f a i r l y high i n a l l 
the three ca tegor ies in comparison to the supply of f a t , 
calcium, vitamin-A and C which are d e f i c i e n t to the tune o f 
- 2 6 . 2 , - 2 2 . 2 , - I 9 . 7 and - 5 9 . 8 per cent respect ive ly among 
the people o f category A, while in the case o f categor ies 
B and C, they are de f i c i en t to the tune o f - 5 5 . 6 , - 3 1 . 2 , - 7 0 . 0 , 
- 6 5 . 1 per cent and - 7 6 . 4 , - 5 8 . 9 , - 7 0 . 7 , - 6 7 . 6 per cent 
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respec t ive ly per head per day. The supply o f r i b o f l a v i n 
i s a lso short by-.28,1 per cent in case o f B category, 
r i b o f l a v i n along with niac in are d e f i c i e n t in category C, 
by -17 .8 and -17 .9 per cent. Whereas these two nutrients 
were f a i r l y supplied among the fami l ies of category A. 
The supply o f iod ine though uniform among the 
d i f f e r e n t ca tegor ies i s d e f i c i e n t and has created many 
health problems. Def i c iency o f iodine i n water avai lable 
f o r drinking has been observed and no a l ternat ive arrangement 
to make up the d e f i c i e n c y i s p o s s i b l e . 
Table VI have been prepared on the basis o f data 
c o l l e c t e d by the author regarding the d ie ts o f the v i l l a g e r s 
i n three d i f f e r e n t seasons. This table show the per head 
per day intake o f c a l o r i e s and other essent ia l nutrients o f 
f o o d , together with the standard requirement and the ir 
percentage o f departure from the standard? 
Out o f the t o t a l populat ion o f 965 about 21.6 per cent 
(208 persons) are s i c k , among which 65.7 per cent are de f i c i ency 
* * 
pat ients and ma;jority i s from C category. Goitre, ScujTvy 
* Nutrit ive value o f the d i f f e r e n t foods and the ir 
standard requirements have been calculated with 
the help o f the table given in "The nutr i t ive value 
o f Indian foods and planning o f a sa t i s fac tory d i e t " 
by Aykroyd, W.R. (I .C.M.R. , New Delhi, 1962), and 
Nutrit ive value o f Indian foods by Gopalan, C. et a l . , 
Hyderabad 1977. 
* Goi tre : Enlargement of thyroid glands due to long term 
de f i c i ency o f iodine . 
* gcurvy; Vitamin-C de f i c i ency characterised by great 
d e b i l i t y , anaemia, mental apathy, spongy condit ions 
o f the gums and tendency to hemorrhages into the 
subcutaneous t i ssues and from the mucasis sur faces . 
1 - a 
together with tooth and gum diseases and Beri-Beri* accounted 
f o r the large percentage o f the pat ients . Due to acute 
de f i c iency o f i od ine about 13.5 per cent o f the tota l pat ients 
suf fered from g o i t r e alone while scurvy. tooth and gum 
diseases and b e r i - b e r i account f o r 13,7 per cent and 15.6 
per cent respec t ive ly . Vitamin-A de f i c iency claims 11,7 per 
cent out o f the t o t a l de f i c iency pat ients , leading to night 
* * * bl indness , kerotomalacia, xerophthalmia (F ig .4 .2 ) . 
Defic iency o f thiamine, r i b o f l a v i n and niacin helps 
i n promoting condit ions f o r gas tro - in tes t ina l disorder, 
c o l i t i s , pe l lagra . Thiamine i s not de f i c i en t but d e f i c i e n c i e s 
o f other nutrients may check the proper absorption o f t h i s 
nutrient . The shortage o f r i b o f l a v i n , niacin and vitamin^C 
together makes the s i tuat ion a b i t more conq?licated, spec ia l l y 
* Beri -Beri i Produced by the too excessive use o f 
po l i shed r i c e , white wheat f l o u r and certain 
other carbohydrate s taples . Characterised by 
degenerative changes i n the nervous system 
inc lud ing a mult ip le perepheral neurit ies , 
which may e x i s t alone (dry b e r i - b e r i ) , but o f t e n 
i t combined with generalised edema and serious 
e f fus i ons (wet b e r i - b e r i ) and by tendency to 
cardiac f a i l u r e . Dry b e r i - b e r i i s associated 
wi th the complicated def i c iency o f thiamine, 
B-complex with A and B characterised by swell ing 
i n limbs and trunk. While wet i s due to thiamine 
de f i c i ency alone. I t i s common in r i ce eating 
reg ions . 
* Night-blindness; Inabi l i ty to see in dim l i g h t , 
e s p e c i a l l y when suddenly exposed to bright l i g h t . 
* Keratomalacia; Softening o f the cornea, as the resu l t 
o f severe de f i c iency o f vitamin-A in the body. 
* Xerophthalmia; Failure o f the tear glands, followed 
0 f ten by dryness, bac ter ia l growth and u lcerat ion 
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among the rural communities belonging to category C. « 
Pe l lagra i s purely a disease o f lower income group, which 
i s caused by n iac in alone. This disease accounted f o r 5.7 
per cent o f the t o t a l de f i c iency pat ients in the v i l l a g e . 
Combined de f i c i ency also causes mascular wasting and enlargement 
o f heart in severe cases , 
Vitamin-D, i s also scanty with the r e s u l t that some 
o f them are proned to s p e c i f i c disease caused due to d e f i c i e n t 
supply or a v a i l a b i l i t y o f vitamin-D to an individual . I t s 
de f i c i ency a lso checks the absorption of phosphorus. The 
d isease assoc iated with this i s known as 'Rickets* * and 
accounts f o r 14.2 per cent o f death. Best way to get th i s 
vitamin i s through the sun. It i s more prevalent among 
ch i ldren and women, who are generally confined within f o u r 
w a l l s o f the i r houses] 
The supply o f i ron i s in surplus almost in every 
category , but due to non-absorption o f i ron in the body o r 
l o s s o f blood on account o f in jur ies e t c . , anemic condit ions 
r e s u l t , p a r t i c u l a r l y among women and chi ldren. According 
* P e l l a g r a ; P r i m a r i l y due to spec i f ic def ic iency and 
manifests i t s e l f i n symtoms a f f e c t i n g ch ie f l y 
the sk in , the elementary track and the nervous 
system fo l lowed by depression, dermat i t is and 
d iarrhea. 
* R ickets ; Characterised by disturbed metabolism, an 
impaired n u t r i t i o n of the ent i re body and 
a t t r a c t i o n i n the growing bones, highest 
percentage o f occurrence between November- May, 
1 Davis , A . , ' V i t a l i t y through Planned Nut r i t i on ' 
New York, 1954, p.23tj. 
to Sr ikant ia , pre -schoo l children and women in the 
reproductive age are the worst su f f e re rs o f anaemia. A 
sample survey conducted on a l l India l e v e l , reveals that 
40 per cent o f the chi ldren and every second women in the 
country suf fered from the d i s a b i l i t y , resu l t ing in morbidity, 
i l l n e s s and morta l i ty . Further, i ron de f i c i ency in the body 
i s mainly responsible f o r t h i s , though i ron i s adequately 
present in the d i e t , i t i s not obsorbed due to various 
reasons. 
Prote in supply i s a world wide problem and i s more 
acute in developing countr ies , where the average income i s 
very low. Level o f pro te in supply in the v i l l a g e i s a lso 
not s a t i s f a c t o r y ; i t i s short supplied-by - 2 . i , - 3 1 . 0 , 
- 5 2 . 9 per cent i n the A.B.C. categor ies r e spec t i ve ly . I t i s 
c l e a r from the given table that the de f i c i ency i s more severe 
i n the case o f category C, Naturally the highest percentage 
o f pat ients s u f f e r i n g from Kwashiorkor* i s from lower income 
group and accounts f o r 5.5 per cent o f the t o t a l de f i c i ency 
p a t i e n t s . What i s required f o r a good d ie t i s not just any 
2 Sr ikantia , S . G . , 'Anaemia and the F o r t i f i e d S a l t ' 
Hindustan Times. New Delhi , August 4, 1975,p.8. 
* Kwashiorkor; I t i s confined to ch i ldren , espec ia l ly 
upto f i v e years of age, characterised by a 
subnormal weight, mental apathy, muscular 
wasting, changes in hair and skin pigments, 
f o l l owed by fatty l i v e r , respiratory 
i n f e c t i o n s etc . 
1 - : 
p r o t e i n , but one that i s well-balanced in ?imino-acids and 
has a higher b i o l o g i c a l value and prote in e f f i c i e n c y r a t i o ? 
Kwashiorkor i s found in A f r i c a , India, Indonesia, Central 
4 
and South America and F i j i Island etc . 
Besides these diseases , diabetes and u r i n a r y - c a l c u l i , 
osteomalacia i s found in the v i l l a g e at the rate of 8.2, 1.3 
and 2.4 per cent r e s p e c t i v e l y . Excessive use o f raw sugar 
(ff l ir) . hampers to produce insu l in and results in diabetes . 
Ur inary - ca l cu l i begins with the def ic iency of f a t soluble 
v i tamins, calcium and phosphorus, while the l a s t noted disease 
spreads with the d e f i c i e n c y o f calcium, phosphorus and 
vitamin-D. As discussed e a r l i e r , the supply o f these elements 
i n food in the v i l l a g e community under study i s f a r from 
s a t i s f a c t o r y , and r e s u l t s in several de f i c iency diseases in 
the various c a t e g o r i e s but most a f f e c t e d people are the low 
N 
income group o f rural population. 
Rao, K .R . , ' N u t r i t i v e Value of P r o t e i n ' , 
Science Reporter. May 1974, GSIR, 
New Delhi , p .436. 
Kassirsky, I . , 'Diseases of Warm Land* 
iVIoscow, 1969, i ' l o tnikov , N. , p.486. 
dhanipur 
This v i l l a g e l i e s at a distance o f about 20 km 
west o f Faizabad town in the sandy loam s o i l and i s l ocated 
i n 82^58'30" north la t i tude and 26°45'28" east longitude . 
I t i s by and large vegetarian v i l l a g e and has a small 
population o f 666. Land holdings are not b i g ; means o f 
l i v e l i h o o d o f the rural community i s agr i cu l ture but, on the 
whole, the rural community i s large enough which cannot be 
f ed on the ex i s t ing land. The agr i cu l tura l e f f i c i e n c y i s 
a l so low, with the resul t that most o f the young males 
spec ia l l y during o f f season go to the nearby towns f o r earning 
t h e i r l i v e l i h o o d while womenfolk work in the agr i cu l tura l 
f i e l d s . Wheat, r i c e (transplanted and broadcas t ) , peas , 
bar ley , pulses (arhar, masur), some coarse gra ins , melons, 
potatoes are the main cash crops. 
The detai led survey in the d i f f e r e n t economic groups 
o f people o f the v i l l a g e i s conducted with a view to assess 
the nutr i t ional status o f the rural populat ion. This survey 
i s spread over three seasons corresponding to summer, winter 
and third the rainy season. 
S t r a t i f i c a t i o n re lat ing to income r e f l e c t s poverty 
l e v e l . During the dietary survey, par t i c ipants were asked 
to re ca l l a l l the food they had consumed on the previous day 
and frequency with which certain items were consumed during 
the month. Survey i s conducted without g iv ing p r i o r information 
I ' i ? 
to avoid conscious dev ia t ion from the usual da i l y intake. 
The in fo rmat ion so gathered i s processed and a food balance 
sheet per head per day i s prepared (Olable V I I ) . Further , 
t h i s type o f survey has revealed the extent to which food 
i s u n d e r - n u t r i t i v e o r m a l - n u t r i t i v e . I t i s found that the 
popu la t ion i s s u f f e r i n g from mal and to a l a r g e r extent from 
under qarishment. 
Table VII reveals the extent o f c a l o r i c intake per 
head per day from a l l sources during the year 1989-90, I t 
i s observed that l i k e other v i l l a g e s here too residents o f 
category (A) take 2353 c a l o r i e s p e r head per day while the 
intake f o r categor ies B and C i s 2267 and 1777 respec t ive ly . 
There are , however, a few f a m i l i e s i n every v i l l a g e which 
depend on pulses on ly . I t i s observed that the main sources 
o f c a l o r i c s are r i c e , wheat, pulses few roots and green 
vegetables ; egg, but ter , milk contributes a l i t t l e , generally 
i n ca tegor ies B and C. Table VII further reveals that the 
t o t a l amount o f var ious food elements consumed by an individual 
per head per day i s unsat i s fac tory except in the case o f i ron 
and thiamine (+109.3 +103.6, +63.4 and +105.3, +101.8, 
+47.3) r e s p e c t i v e l y . For a healthy growth, i t i s essent ia l 
to have a balanced d i e t which should contain a l l the essent ia l 
nutr ients i n the ir appropriate preparation e . g . prote in , f a t , 
carbohydrates, vitamins and minerals. 
P r o t e i n i s essent ia l f o r normal body funct ion ing 
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c a l o r i c intake. I t i s therefore essent ia l that the required 
quantity o f p r o t e i n should be taken each day by every 
ind iv idua l . I t has been observed that except category (B) 
people (-hi per c e n t ) , the remaining two categor ies have 
below average (A) - 8 . 3 and (C) - 2 6 . 8 per cent. Several 
important funct ions o f metabolism depend upon f a t . I t helps 
i n absorption o f f a t soluble vitamins as well as i ron . The 
present survey revea ls that on an average, the v i l l a g e r s l i v e 
below the recommended quantity o f 50 gm except f o r people 
belonging to category (A) 't-5.6 per cent ; B and C categor ies 
are l i v i n g on - 5 . 6 and C - 3 2 , 9 per cent respec t ive ly . Whereas 
the supply o f carbohydrates are short i n a l l categor ies to the 
tune o f (A) - 8 . 9 , (B) - 10 . 8 and (C) - 2 7 . 8 . Same i s with 
regard to calcivim; i t i s a l s o d e f i c i e n t to the tune o f - 30 .3 » 
- 4 5 . 2 and - 6 2 . 8 per cent r e s p e c t i v e l y . Next element that 
counts much i s vitamin-D which i s received i n natural course 
from the sun rays. As i t i s known, that calcium i s fundamental 
i n teeth formation, while D increase the rate o f absorpt ion, 
and phosphorus helps i n bone c a l c i f i c a t i o n . Rickets i s severe • 
mani festat ion o f deprivation o f a l l these elements, in which 
bones become s o f t and p l i a b l e : short supply o f p ro te in and 
c a l o r i e s cause, kwashiorkor/marasmus. With the resu l t that 
these shortages, 15.7 per cent cases o f r i cke t s and 7.1 per cent 
cases o f kwashiorkor/marasmus were reported from the v i l l a g e 
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Vitamins are also equally important f o r the body 
e . g . vitamin-A i s essent ia l f o r the formation and maintenance 
o f healthy skin and membrances and i s a component that enables 
v i s i o n in dim l i g h t , but i t i s very unfortunate that the 
populat ion o f the v i l l a g e lacks such important component to 
the tune o f - 4 6 . 9 , -52 .7 and - 5 5 . 2 per cent respec t ive ly 
and creates v i s i o n and related problems (17.8 per c e n t ) . 
Thisunine, r i b o f l a v i n and niacin are involved in energy metabolism, 
thiamine a c t s as co-enzymes i n the metabolism o f carbohydrates, 
r i b o f l a v i n i s essent ia l in ox idat ive systems, n iac in i n 
resp i ra tory systems o f energy metabolism^ Vitamin-C i s used to 
prov ide i n t e r c e l l u l a r strength necessary f o r the connect ion 
t i s sues but supply o f a l l these vitamins with s ing le except ion 
o f thiamine i s short e i ther i n a l l categor ies o r i n one o r 
two c a t e g o r i e s . This s i tuat ion i s due to l i t t l e intake o f green 
leavy negetables , milk or milk products , f r u i t s on regular or 
rout ine b a s i s . R ibo f lav in i s short i n B and C ( - 7 . 5 and - 2 6 . 7 
p e r cent) r espec t ive ly while n iac in i s short only i n (C) 
category - 1 5 . 3 . Further, vitamin C i s short in the e n t i r e 
v i l l a g e community (A) - 5 4 . 2 (B) - 3 9 . 4 and (C) - 3 0 . 7 . This 
i s unique that i t s intake i s r e l a t i v e l y low in the higher 
category . The obvious reason seems to be that lower c l a s s i s 
busy in producing vegetables and some other indigenous items 
o f food l i k e mahua. jamun and berre . 
M i t r i t i o n Canada, National Survey, Department o f 
Nat iona l Health and Welfare, Ottawa, 
Canada 1 9 7 3 , p . 4 1 . 
Survey also reveals various types o f de f i c iency 
diseases (12 .5 per cent) prevalent in the v i l l a g e . B e r i - b e r i / 
gas t ro in tes t ina l disturbances, scurvy alongwith tooth and 
gum swell ing problems and anaemia (14 .9 , 15.9 and 13.8 per cent) 
fo l lowed by eye diseases retarded growth. Kwashiorkor/marasmus 
and r i c k e t s (17 .8 , 7.1 and 15.7 per cent) whereas others 
account f o r comparatively low number o f pat ients - osteomalacia 
4 .6 per cent , pe l lagra 3.1 per cent, urinary c a l c u l i 3.1 per cent 
and diabetes ( F i g . 4 . 3 ) . Goitre and xerophthalmia, 1 .5 , 2.5 
and 1.5 per cent respec t ive ly . The mortality as a r esu l t o f 
these de f i c i ency diseases i s lowest in (A) category and highest 
i n lower economic s t ra ta . The probable reason f o r th is seems 
to be the a v a i l a b i l i t y o f good food and i t s adequate supply 
Most o f the (A) category people are not forced to take c e r t a i n 
f o o d items but they are taking by the ir choice as they can 
a f f o r d to some extent food items necessary f o r the ir health. 
kichaucha 
The v i l l a g e Ashrafpur Kichaucha l i e s at a distance 
o f 19 km from i t s tahs i l Tanda in d i s t r i c t Faizabad on Tanda-
J a l a l p u j road and i s located in 82°45'45' ' north la t i tude and 
26°25'14" east longitude . I t i s the famous s i t e o f Great 
Muslim S o o f i Saint Ashraf Jahangir Samnani. I t i s inhabited 
by his muslim descendents and as wel l as by Hindus, comprising 
mostly o f Kewats and Chamars (Hari jan) . 
The v i l l a g e i s very wel l connected by road. I t s t i l l 
has many ponds and streams l ink ing each other which o f t e n 
over f l ow during the rainy season, par t i cu lar ly western flank 
o f the v i l l a g e i s i l l - d r a i n e d and gives o f t e n one crop while 
the eastern flank i s be t ter and produces good r i c e crops , 
sugarcane and a l so wheat production i s normal. Peas, gram, 
maize cover very l i t t l e area but pulses and small m i l l e t s are 
grown an regular bas is . Besides sugarcane, potato i s another 
cash crop which i s produced on l imited s c a l e whereas in the 
neighbouring areas potato and sugarcane are very popular and 
farmers make good p r o f i t from these crops. The v i l l a g e has 
5 tube-wel ls and 4 t rac tors but the owners are generally not 
holding much land that can j u s t i f y the investment. Since 
the farmers extend such f a c i l i t i e s to others on cash payments, 
the i r investments on these items are j u s t i f i e d . I t has been 
seen that t rac tors are used in th is v i l l a g e on a small s ca l e 
f o r agr i cu l tura l and re lated works, while in o f f - s e a s o n , they 
are used f o r n o n - a g r i c u l t u r a l pursu i ts e .g. t ranspor ta t ion 
o f b r i cks , earth fo r f i l l i n g depression, men and women at 
the time o f marriage. 
Approximately 40 per cent of the to ta l population(5719) 
i s Muslims and the rest cons is ts o f non-muslim. About 
70 p e r cent o f the non-muslim population i s non-vegetarian. 
Muslim^are generally land owners and their holdings vary from 
one acre to 6 acres . They do not entirely depend on agr i cu l ture 
but do some other work in order to earn extra income e . g . (A) 
category includes some muslims who are considered as Peers 
( r e l i g i o u s heads); they use to travel widely among t h e i r 
f o l l o w e r s and get l o t o f money as g i f t s and hence they can meet 
t h e i r requirements even without any income from lands. But 
CUA. 
i n o ther communities, about 70 per cent i s - a g r i c u l t u r a l workers 
(Hari jans and Kewats). They work during the sowing and 
harvest ing seasons and do some extra work in the o f f - s e a s o n 
e . g . they work as rickshaw p u l l e r s , and some o f them i s labourers 
i n cons t ruc t i on work. 
rvA 
There i s a Government Ayurvedic dispensary ^ market, 
which meets twice a week i . e . (Thursday and Sunday). On the 
market day meat, f i s h and f resh vegetables are sold. 
As usua l , houses o f the lower strata are o f mud with 
thatched roof or p a r t i s covered with khapra i l (mud t i l e s ) ; 
whereas the middle class has more than one room f o r l i v i n g , 
made o f mud and br icks covered with khapra i l roofs . The 
1 JO 
(A) category people possess large -s i zed rooms made o f br i cks 
and cement, some of them have e l e c t r i c connections too. 
Majority o f the population i s non-vegetarian, but 
l i k e other v i l l a g e s , supply o f necessary nutrients are not 
s a t i s f a c t o r y . In the f i r s t instance, where they can a f f o r d 
they are not aware o f the concept o f balanced d i e t ; rather 
they go by choices based on t rad i t i on o r taste . Secondly, 
those who cannot a f f o rd to have such d i e t s , are not aware o f 
t h e i r importance, other wise they might try within t h e i r 
l i m i t e d means a t l e a s t to improve the dai ly intake. There are 
some fami l i e s who are not i n a p o s i t i o n to feed the i r members 
even two times a day during d i f f i c u l t period o f the season. 
The category (C) which needs much ca l o r i e s i s ge t t ing lowest 
(1854 ) . As stated e a r l i e r , the c a l i r i c intake var ies according 
to the nature o f work performed. Considering 2400 c a l o r i e s 
p e r head per day as the standard f o r this area, i t i s observed 
that the dai ly intake i s short by 84, 256 and 546 in the three 
ca tegor i e s respec t ive ly . 
Table VIII shows the nutr i t i ona l l e v e l o f the rural 
communities in the three categories i . e . A, B, and C. About 
7 per cent o f the population s t i l l s u f f e r s from under -nutr i t ion 
and the morbidity rate during the survey was assessed at 11.8 
per cent with 1.4 per cent as mortal ity rate . Among the most 
prevalent d i f f i c i e n c y diseases are b e r i - b e r i , s c i a t i c a , gas t ro -
i n t e s t i n a l disturbances, c o l i t i s (16.4 per c ent ) , fo l lowed by 
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scurvy, tooth and gum diseases (18.6 per cent) and pe l lagra 
r i c k e t s (12 .2 , 6.8 per cent) r e spec t i ve ly . Kwashiorkor, 
marasmus or fa t ty heirs also accounts f o r 6.7 per cent in the 
v i l l a g e . Anaemia, eye diseases, retarded growth, keratomalacia, 
urinary c a l c u l i , diabetes, osteomalacia and g o i t r e accounts f o r 
9 . 9 , 10.9, 2 .0 , 7 . 1 , 3 .3 , 4 . 2 , and 1.9 per cent r e s p e c t i v e l y . 
( F i g . 4 . 4 ) . 
The supply o f d i f f e r e n t nutrients are not uniformly 
d i s t r i b u t e d among the d i f f e r e n t categor ies of inhabitants ; 
they vaiy from category to category, v i z . , the supply o f f i r s t 
three elements pro te in , fa t and carbohydrate i s short i n the 
l a s t two categor ies to the tune o f ( - 1 0 . 7 , - 8 . 5 , - 5 5 . 4 , - 4 5 . 3 
and - 5 . 8 , - 2 4 . 6 per cent) r e s p e c t i v e l y . Whereas i t s supply 
i s in surplus i . e . 1-25.5, ^93.4 and •^1.4 per cent i n the 
category A people . The supply o f i r on and calcium i s f a i r l y 
good i n a l l the categories (+30.2 , i -32 .4 , ^-76.8 and +3 .1 , •<'3.2, 
'•'51.8 per cent respec t ive ly ) . However vitamin-A i s a v a i l a b l e 
s a t i s f a c t o r i l y in (G) categoiy i . e . 2 .8 per cent but i t s 
shortage i s reported in the other two categor ies (A) - 1 7 . 7 
per cent and in (B) -39 .9 per cent. The obvious reason f o r 
good supply o f calcium and vitamin-A in (G) category i s due to 
f requent use o f f i s h and vegetables by the Kewats (schedule caste) 
and Muslims o f the area and i t s low supply r e l a t i v e l y i n (A) 
category i s caused by the absence o f l e a f y vegetables and f i s h , 
by and large they opt for meat in place o f these two items. 
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I t i s c lear from Table V I I I that the m t r i t i o m l 
p o s i t i o n i s not very sound. I t deter iorate from A to B and G. 
Consequently the v i l l a g e r s belonging to groups (B) and (G) are 
more prone to def ic iency diseases i n comparison to category ( A ) 
people. Occurrence o f these diseases i s closely associated 
w i th the e x i s t i n g supply l e v e l o f nut r ients . 
The actual supply o f vitamins thiamine and r i b o f l a v i n 
/ 
i s i '19.6, - 1 9 . 2 in category (A) and 46.4 and -14 .4 per cent 
i n category (B) whereas in category C, i t i s recorded as +99.1 
and -0 ,68 per cent but ascorbic acid i s short to the tune o f 
- 1 4 , 9 , -56 .7 and - 2 . 5 per cent respect ive ly . Niacin i s again 
reported in bet ter percentage in the f i r s t two categor ies , 
but i s short by 2.5 per cent in the case o f category (G). 
Shor t supply o f v itamins e .g . A r esu l t s i n eye diseases 
and retarded growth; calcium wi th shortage o f phosphorus and 
v i tamin -D causes r ickets and osteomalacia. Fat which i s 
s h o r t suppl ied i n l a s t two categories i s the he lp ing f a c t o r 
i n d i s tu rb ing dental health and normal behaviour o f hear t 
muscles. I t s def ic iency coupled with v i tamin ( A ) caused 
u r i n a r y c a l c u l i . Short supply o f r i b o f l a v i n caused severa l 
stomach troubles and wet b e r i - b e r i , whereas n i a c i n causes 
p a l l e g r a i n those who consume maize f requent ly . Supply o f 
i r o n and f a t i s h igh p a r t i c u l a r l y i n category ( A ) that i t has 
created problem o f h igh blood pressure; high blood pressure 
wi th short supply o f v i tamin (C) i s more dangerous as i t may 
hamper blood c l o t t i n g and body resistance. I t may cause 
scurvy , tooth and gum diseases. 
l a o 
p r o t e i n supply i s short in B and C categories with 
the resul t that kwashiorkor/marasmus i s common. Prote in 
d e f i c i e n c y with short ca lor i es cause marasmus. So merely 
ge t t ing some nutrient i n surplus does not mean that cer ta in 
disease would not o c cur , the i r occurrence very much depends 
on other f a c t o r s too . 
I:";: 
u NCHEGOAN 
The v i l l a g e o f Unchegoan i s located at a distance 
o f 
o f approximately 5 k:m north/Gosaigunj town and 12 km west o f 
t ahs i l Tanda. I t l i e s 26®37'55" north la t i tude and 82®42'20" 
east longitude i n the d i s t r i c t Faizabad. 
Unchegoan i s not favourably situated from the view 
po int o f a c c e s s i b i l i t y . There i s no metalled road connecting 
i t with any neighbouring town. However, there i s one part ly 
metalled and par t ly kankar (unmetalled) road which runs to 
the north o f the v i l l a g e at a distance o f 1.5 km in a e a s t -
west d i r e c t i o n . During the rainy season, this road a l so 
becomes unserviceable and another unmetalled road which comes 
from Gosaigunj becomes almost unserviceable due to water 
l ogg ing . Mahboobgunj i s the nearest market town 1,5 km away 
f o r dai ly n e c e s s i t i e s . 
Unchegoan l i e s in a l e v e l p la in which has f a i r l y 
good drainage and protected from the ravages o f f l o o d s and 
a l so enjoys good f a c i l i t i e s o f i r r i g a t i o n through nearby 
canal and tube -we l l s , wel ls e t c . High percentage o f cu l t i va ted 
land i s i r r i ga ted in both the seasons. Good i r r i g a t i o n 
coupled with good quality land makes the agr icul ture p r o f i t a b l e 
and easy to make f u l l u t i l i z a t i o n o f the land. Often farmers 
take three crops in a year. Among the cereal crops , r i c e 
comes f i r s t , fo l lowed by wheat and pulses . Under cash crops , 
sugarcane comes f i r s t , them comes po tato , melons and sugarbeets. 
cheap grains l i k e maize and some small mi l lets are also 
grown. On the whole, the v i l l a g e i s agr i cu l tura l ly r i ch , 
A good p o r t i o n o f land i s a l so devoted to mango groves and 
guava which g ive good returns to the owners. The population 
o f the v i l l a g e i s 1186 (1981) cons i s t ing o f 346 males and 
351 females, and 489 ch i ld ren , belonging to Muslims, Hindus 
with majority o f scheduled castes i . e . Chamar and Pasis . 
Muslims are the i n f l u e n t i a l group and hold good 
p o r t i o n o f j land. By and l a r g e , the v i l l a g e i s non-vegetarian 
and enjoys an e x c e l l e n t p o s i t i o n i n terms o f prote in , f a t , 
calc ium, i r o n , vitamin-A e t c . except carbohydrate and 
vitamin-C i n the f a m i l i e s o f (A) category per head per day 
but th i s p o s i t i o n does not occur i n the case o f (B) and (C) 
c a t e g o r i e s . However th i s p o s i t i o n i s bet ter i n comparison 
to o ther v i l l a g e s . I t i s c l e a r from the Table IX that , on 
the whole, the inhabitants are w e l l - f e d . Agriculture i s the 
main occupat ion o f the rura l communities but a t l e a s t 
25 p e r cent o f the t o t a l adults are woricing outside the 
v i l l a g e . Thus 75 per cent w i l l be d i rec t ly dependent on 
a g r i c u l t u r e ; higher percentage o f outs ide earners are from 
categoiy (A) and (B) . 
There i s very l i t t l e v a r i a t i o n in the intake o f 
c a l o r i e s among the v i l l a g e r s belonging to d i f f e r e n t communities 
but th is v a r i a t i o n i s not very much v i z . , 2502.9 in A, 2361 i n 
B and 2133 in C c a t e g o r i e s . However, the var iat ion in case 
IG3 
o f prote in , f a t , calcium, vitamin-A and r ibo f l av in i s 
remarkably d i f f e r e n t in A from those o f B and C. A l l the 
f i v e nutrients are supplied in plenty in category A, +18,5, 
+11.4, +91.1, +37.4 and +50.6 per cent which seem to be 
quite rare in other v i l l a g e s i r respec t ive of their categor ies . 
As mentioned e a r l i e r , category (A) cons ists of generally 
non-vegetarian r i ch people who use meat, ghee, milk regular ly . 
Whereas supply o f these nutrients among the people o f (B) 
category excluding calcium and r i b o f l a v i n +52.8, +22.6, 
respect ive ly the rest v i z . , p ro te in , f a t , vitamin-A are short 
to the tune o f ~ 6 . 8 , 26.4 and vitamin-^ - 2 3 . 6 . Carbohydrates 
are almost evenly distr ibuted among the v i l l a g e r s and are only 
short by - 6 . 7 (A) , - 2 . 5 (B) and -15 .6 (C) per cent 
respect ive ly . Supply of i r on and thiamine i s f a i r l y in 
surplus in a l l categories +160 (A) 84 .8 (B) +40.4 (C) per cent 
and + 6 3 . 9 , +49.2, +21.3 respect ive ly where as vitamin-C 
(Ascorbic Acid) i s short supplied i n the whole v i l l a g e -15 .5 (A) 
-23 .1 and - 5 6 . 3 per pent but i t supply varies with the intake 
o f seasonal f r u i t s , l ike mango in the summer season when i t s 
supply i s f a i r l y good. Niacin i s recorded in surplus only 
in A category +29.4 but in B and C i t i s short to the tune 
o f - 8 . 9 and -36 .3 per cent. People i n (G) category are not 
enjoy the recommended amount o f pro te in , f a t , vitainin-A and 
r i b o f l a v i n , rather they get to the tune o f - 2 8 . 1 , - 6 1 . 6 , 
- 4 8 . 9 and -20 .5 per cent respec t ive ly . 
I'iv 
Detai led nutr i t i ona l p o s i t i o n of the v i l l a g e i s 
shown in Table IX prepared on the bas i s o f data regarding 
t h e i r foods consumed i n a week's time i n three d i f f e r e n t 
seasons. These three tables show the per head per day intake 
o f d i f f e r e n t e s s e n t i a l nutrients in the d i f f e r e n t economic 
groups i . e . A, B, C, together with the standard requirement 
and the i r percentage o f departure from the given standard 
(PDSR). Also simultaneously disease survey was undertaken 
to record the morbidity and mortality rate i n the v i l l a g e 
and the pat ients under de f i c iency d iseases . 
Out o f the t o t a l population about 8 .2 per cent i s 
s u f f e r i n g from var ious d iseases , accounting f o r 68 per cent 
as de f i c i ency p a t i e n t s ; majority o f the pat ients comes from 
(C) and (B) ca tegor ies where the supply i s inadequate as 
compared to (A ) . This imbalance has ult imately l e d to the 
spread o f severa l d e f i c i e n c y diseases ( F i g . 4 . 5 ) , b e r i - b e r i . 
and g a s t r o i n t e s t i n a l disturbances, r i c k e t s ^together with tooth 
and gum diseases scurvy accounted f o r more than 40 per cent 
o f the pa t i ents . Due to de f i c i ency o f ascorbic ac id vitamin<C), 
r i b o f l a v i n and n iac in ( 1 6 . 8 , 7 .9 and 20.7 per cent r e s p e c t i v e l y ) . 
Vitamin-A has got a very important r o l e i n pro tec t ing people 
from eye diseases as wel l as from dry ber i -bery . I t s d e f i c i e n t 
supply has created several problems f o r human health. I t s 
short supply in the l a s t two categor ies resulted i n 11.1 per cent 
pa t i ents s u f f e r i n g from various vitamin-A de f i c iency d iseases 
l i k e , night b l indness , retarded growth, xerophthalmia. I t s 
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def i c iency wi'tli fat and calcium causes urinary c a l c u l i 
( 3 . 2 per cent) although the supply o f calcium i s not 
short yet i t s mal-absorption may have helped in these 
d iseases . 
Besides these de f i c iency d iseases , there are 
c o l i t i s , p e l l a g r a and marasmus. Which are caused due to 
the d e f i c i e n c y o f thiamine, r i b o f l a v i n , n iac in and c a l o r i e s . 
The supply o f these elements are not so d e f i c i e n t , but the 
absence o f o ther essent ia l nutrients checks i t s proper 
u t i l i z a t i o n in the body and leads to const ipat ion , anorexia. 
nervus i r r i t a b i l i t y .depression. The prolonged de f i c i ency 
o f these nutr ients helped the causation o f pe l lagra (12 .2 
p e r cent) marasmus. Supply o f p r o t e i n , ca l o r i e s are a lso 
not s a t i s f a c t o r y among B and C categor ies o f people with 
the resu l t that about 10,6 per cent o f the t o t a l d e f i c i e n c y 
pat ients i n the v i l l a g e suf fered from kwashiorkor/marasmus 
( P i g . 4 . 5 ) . 
Gases o f anaemia and d iabetes , a lso e x i s t but the 
number o f p a t i e n t s su f f e r ing from these are about 9 . 2 , 8 .3 
p e r cent r e s p e c t i v e l y . Vitamin-D i s scantly d is t r ibuted 
i n the v i l l a g e s with the resu l t that some o f them are prone 
to s p e c i f i c d iseases caused due to d e f i c i e n t intake o f 
vitamin-D; i t s shortage checks the absorption o f phosphorus 
a l s o . I t should be kept i n mind that no one nutrient 
funct ions a lone and i t s usefulness to the body may be 
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c u r t a i l e d by the absence o f other nutrients, and as only 
a few nutrients are stored in the body without being used 
because other essent ia l nutrients are lacking in the diet^ 
That i s why about 8 .2 per cent o f the v i l l a g e r s are l i a b l e 
to various de f i c i ency diseases. 
Stevenson, G.T. and K i l l e r , C. , Introduction 
to Food and Natrition* , New York, 19i>0. 
l l 
ARIYA 
Vi l l age Ariya o f tahe i l Akberpur, d i s t r i c t Paizabad, 
i s s ituated at 26°29'23" north la t i tude and 82^35* 21" east 
longitude. I t i s located at a distance o f 5 .5 km from 
Akberpur on e i t h e r s ide of Akberpur - Tanda road and l i e s 
on khadar land. Sarda canal passing through th is v i l l a g e 
i s a good source o f i r r i g a t i o n beside three ponds, tube-wells 
and we l l s . 
The v i l l a g e i s very well connected with other 
v i l l a g e s o f the surrounding area, A metalled road connects 
the v i l l a g e to the railway s ta t i on ly ing at a distance o f 1 km 
at Surapur, The v i l l a g e has a government dispensary and a 
market. 
About 79 per cent o f the t o t a l land i s under 
c u l t i v a t i o n , out o f which 90 per cent i s devoted to grain 
crops. Among the grain crops , wheat occupies the larges t 
percentage. I t i s sown as a so le crop as we l l as in 
combination with barley and mustard. Wheat i s o f ten sown in 
the f i e l d s l e f t fa l l ow during the kharif season. Peas, gram, 
mustard are seldom sown as a so le crop. Rice (broadcast and 
transplanted) occupies major por t i on fo l lowed by small m i l l e t s 
and sugarcane i n the kharif season. On the whole about 
70 per cent o f the land i s devoted to double cropping. 
Cereals const i tutes the major p o r t i o n o f food o f the 
people l i k e other v i l l a g e s and provide more than 70 per cent 
o f t h e i r c a l o r i c intake. Total population o f the v i l l a g e 
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(1287 persons) i s comprised o f baniyas ( t r a d e r s ) , muslims 
and schedule c a s t e / t r i b e s . Meat and f i s h i s consumed by 
only muslims, but a s e c t i o n o f non-muslims also generally 
go f o r meat in weekly market. However, mutton, eggs, f i s h , 
milk and milk products are not within the reach o f every 
person. Vegetables ( r o o t and l e a f y ) are the main source o f 
vitamins and calcium. Oi ls and f a t s are not avai lable at a 
s a t i s f a c t o r y l e v e l . 
Table X reveals the extent o f c a l o r i c intake per 
head per day from a l l sources avai lable during 1989-90. I t 
i s observed that categor ies A and B have higher c a l o r i c 
intake with 2 6 9 6 . 3 and 2362 than category C, which has 
1971.7 per head per day. The morbidity and mortality rate 
recorded i n the v i l l a g e i s 10.5 and 1,4 per cent respec t ive ly . 
In category A fami l i e s have a surplus o f a l l the essent ia l 
nutr ients except vitamin A and C which i s short to the tune 
o f - 2 0 . 8 and - 3 4 . 7 as i s a l so the case o f other two categor ies 
where the shortage i s - 5 3 . 5 , - 4 4 . 3 , - 6 . 9 , and - 2 6 . 2 per cent . 
I t i s a lso obvious that to ta l amount o f various food elements 
consumed by categor ies B and C are unsat is fac tory except in 
the case o f calcium, i ron , thiamine, r i b o f l a v i n and n iac in 
(••'16.1, + 1 7 5 . 6 , +46.4, +10.9 and +8.9 respectively) in 
category B. Iron and thiamine are the only surplus nutrient 
i n the d i e t s o f category G people (+93.3 +59 .8 ) . Majority 
o f populat ion belongs to category C which are generally l i v i n g 
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people as represent small se c t i on o f population and o f t e n 
s u f f e r from mal-nutr i t lon or lack a balanced d i e t . 
Prote in i s essent ia l in normal body funct ion and 
i t s supply although short in l a s t two categor ies B and C, i s 
not very low - 3 . 5 n B and -17 .5 per cent in C. The p o s i t i o n 
o f f a t which i s a supporting element o f food i s again bad 
with -25 .6 and -57 .6 per cent in categor ies B and C respect ive ly , 
Calcium supply i s exceptional ly good in A and B a t l e a s t , and 
short in categoiy C by -43 .7 per cent. Distr ibut ion o f 
carbohydrates i s a lso not even as category A has p o s s i t i v e 
supply +21.2 per cent , whereas l a s t two categor ies B and C 
has negative reading -11 .5 and 18.0 per cent r espec t i ve ly . 
Beside these nutrients p o s i t i o n o f vitamin-C i s a lso bad but 
not as low as , i t i s found generally in o ther v i l l a g e s . 
The status o f iodine in water i s d e f i c i e n t causing 
mal- functioning o f thyroid glands and also a f f e c t s v i s i o n 
and development o f mind and body. In th i s v i l l a g e 1.5 per cent 
o f the t o t a l de f i c i ency pat ients are a t t r ibuted to g o i t r e . 
The percentage of occurrence o f various diseases i s 
high where the intake o f iodine i s below the recommended l e v e l . 
Even in categor ies where the c a l o r i c intake o r intake o f some 
o f the other nutrients are normal or above, the spread o f 
nutr i t ional d e f i c i e n c y disease cannot althogether be ruled 
out . The main diseases found among the v i l l a g e r s are scurvy/ 
173 
too th and gum d isease (16.1 per c e n t ) , b e r i - b e r i gas t ro -
intest ina l disturbance c o l i t i s , e t c . (14.6 per cent ) . 
A l t h o u g h the supply o f iron i s in surplus but the cases o f 
anaemia (11.5 per cent) are a lso evident , may be because o f 
non-absorption o r l o s s of blood due to reasons explained 
e a r l i e r . Eye diseases stunted,retarded growth, xerophthalmia 
and kerotomalacia ( 1 2 . 8 , 3.0 and 2.5 per c e n t ) , r i c k e t s , 
kwashiorkor/marasmus, pellagra and urinary c a l c u l i ( 9 . 2 , 7 . 6 , 
6 .8 and 6.1 per c e n t ) , are other diseases noticed in this 
v i l l a g e . A low percentage o f diabetes ( 4 .8 per cent ) , and 
osteomalacia (5 .5 per cent) i s a lso noted in the v i l l a g e 
( F i g . 4 . 6 ) . Further i t has been seen that the people belonging 
to the middle (category B) and lower income (category C) 
s u f f e r more from these diseases than those o f upper s t ra ta 
(category A) , In the present economic setup, i t i s rather 
impossible f o r most o f the rural populat ion to take a balanced 
d i e t . 
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DASRATHPUR 
Vi l l age Dasrathpur l y ing in a wel l drained f e r t i l e 
loamy s o i l on Jalalpur road, 4 km away from Bikapur and to 
the west o f fiamdaspur Majhouli i s l ocated at 26®57'15'' north 
l a t i t u d e and 82°08 '59" east longitude. I t s t o ta l area i s 
476 acres and i t carr ies a population o f 1049, Brahmins and 
Harijans ( s chedule - cas te ) , represent 70 per cent o f the t o t a l 
populat ion, while the rest are Yadav and others . 
Main agr i cu l tura l crops o f kharif season are r i c e , 
jowar, arhar, maize, chari and sugarcane and i n rab i , wheat 
occupies f i r s t p lace fol lowed by peas, gram, moong, and 
p o t a t o . Wheat and r i c e together occupy 346 acres o f land o f 
which 92 acres were unirr igated. The t o t a l wasteland extends 
over 7 acres , and the land not ava i lab le f o r c u l t i v a t i o n 
accounted f o r 55 acres . V i l lagers are i n l i t t l e touch w i l l 
the modern agr i cu l tura l development, and do not b e l i e v e i n 
statement o f agr i cu l tura l experts , rather they go by t h e i r 
own experience with the r e s u l t , that the l o s s o f f e r t i l i s e r 
i s common and also i t s concentration due to high doses may 
damage plant c e l l s . Besides, the excessive water and f e r t i l i s e r 
make the condi t ion suitable f o r pests and diseases in the 
absence of required checks. Finally the chemicals a v a i l a b l e 
to combat these diseases are o f t e n given a f t e r their expiry 
date. 
The use o f high y ie ld ing v a r i e t i e s o f seeds l i k e 
sonal ika, arjun janak, kalyan sona and r i c e o f j a i , saket 4 , 
ratna gives be t te r results only with the help o f natural 
and i r r i g a t i o n water, but transplanting must be over by 
1 5 t h July, otherwise i t i s recommended to increase the amount 
o f f e r t i l i s e r and seedl ings . 
The area which i s not under cu l t ivat i on (usar lands) 
may be put to use by using gypsum, sulphur or lime with plenty 
o f water to neutral ise the s a l t , even i f f i l l e d with water 
and waste mango leaves and l e f t to r o t , i t w i l l be cured but 
s ince the water t a b l e i s high, i t may destroy again i f l e f t 
uncul t ivated . 
On the whole this v i l l a g e i s wel l supplied with 
f ood requirement. The c a l o r i c consumption per head per day 
var i e s from 2452 to 2061 most o f which are drived from the 
c e r e a l s , e s p e c i a l l y wheat and r i c e . Use o f vegetable and 
milk i s more frequent in category A than in the categories 
B and C, O i l s and fa t s are not ava i lab le to sat is factory 
degree and same i s the case with pro te in except in category A 
(•36,2 per c e n t ) . The supply o f calcium i s low ( - 3 3 . 7 , - 3 6 . 2 
and - 5 8 , 6 per cent) in categories A, B and G and the cases o f 
i t s d e f i c i e n c y are high with a percentage of 11,7 and 4 . 9 . 
Calcium de f i c i ency leads to r i ckets which are associated with 
chi ldren whereas osteomalacia i s found among adults. Unlike 
p r o t e i n carbohydrates are also in short supply in the 
categor ies B and C ( - 5 . 0 and - 8 . 9 per cent) whereas i t i s 




(d u (D (d « 
o 
PP < 
00 -P 0) CJ •H © u a O ® tjD^ i Q) -H 
OJ a* O 0> 
« « •H n u >> nj CtfXJ -cf a a] M-P a> CO 
<T3 O ca ^  0) tR 
a> U u 
- I CQ 05 
•s )h ® O Q •H 
-P O 
a> 
Q) S:] f^  (1> a> o 










II o rt ^ M 
H ® etf ^ 
O PJ 
H 0) oJ 
O fJ 
a> •o a ® 
cS ^^  •Ki -H 








CD O (Tt vo (\J It-" 
• • • • • • • • • • • m 00 00 CO IfN ITv C\J CM ir\ o ur\ ITS 1 1 1 1 T— 1 4- 1 1 1 4-
C\J CM CM CM 1- ir> ir» 0^  VO CM 
• • • O • • * • • • • • C\J t- • CM CM T- CM 
^— IfN K\ VO CM 1 7 i 1 1 4- 1 4- 1 
CM 00 cr> ir> 00 VO vo to to 
• • • • • • irv • • to v£> vo tA • CTI • c- ON • to VO o to CM 4- 1 4r 1 CM to -f + 4-
*• 4-
cr> m VO CO <T> CM ir\ O CTi 
• UTN • • • vo O o vo 
• • vo cr> • • • • o CTv lA O O vo VO CM O CM CM 
r- cr> 00 CM CM ""J- cn 00 CM 
• • • • • • 00 T— vo • m ON T- vo • • • vo ir\ irv IT- CJN to CM 
CM 
V£> VO CM VO in m to to CM 
« • • • • • C3> CM • to CM vo c- CM • • • T— <r> vo ir\ CM CM ir» CM CM 
00 O O o in O CM VO o o o vo in o • O NJ- • • o t- CM in • • cr> to •sl-CM to T- CM 
t)0 
PM 
© JD a • t)0 a <H -p tiD M a o ta a CI bO H << •H a o 00 •O tjD 1 © > 1 fl a a fl ct 03 c •H •H •H H fl •H 




Although there i s a surplus o f thiamine, r i b o f l a v i n 
i s short in B and C. The cases o f b e r i - b e r i , angular 
s tomat i t i s and chronic diarrhoea, const ipat ion are found i n 
th is v i l l a g e at the prevalence rate o f 16.1 per cent. This 
may be because o f uneven d i s t r ibut i on or extra heating or 
i n d i g e s t i o n , which may have reduced i t s percentage in the body. 
Niacin i s a lso short to the tune o f - 1 5 . 3 hut keeping in mind 
the supply o f th i s vitamin, the cases o f pe l lagra are quite 
high (8.1 per c e n t ) . The short supply of prote in and c a l o r i e s 
resu l ted in 9.9 per cent cases o f kwashionkor/marasmus. 
Though i r o n i s in surplus here t oo , l i k e other 
v i l l a g e s anaemia i s a lso found (10.9 per cent ) , Vitamin-A 
and G have contributed to the eye diseases and related problems 
at the rate o f 12,3 per cent, and xerophthalmia 2.0 per cent , 
while scurvy, tooth and gum diseases accounted f o r 14.0 per cent . 
These two vitamins which play i n important ro le are both short 
i n categor ies B and C. Further more vitamins-A abso ipt ion 
depends on f a t , as i t is f a t so luble vitamins. Other disease 
recorded i n th i s v i l l a g e i s urinary c a l c u l i with 5 .6 per cent . 
No i od ine d e f i c i e n c y i s reported i n the year 1989-90. 
F ig .4 .7 shows that the v i l l a g e , during the year o f 
survey has 9.6 per cent morbidity and 1.04 per cent mortal ity 
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MULLATHI BARASIN 
Barasin i s a medium s ize v i l l a g e , about 15 km 
west o f Sultanpur, connected by a unmetalled road on which 
p r i v a t e buses ply i n a l l weatherj^. I t becomes slushy during 
the ra ins , and i s l ocated in 26^21'37" north l a t i t u d e and 
81®58'09" east l a t i t u d e . The shape o f the v i l l a g e i s an 
i r r e g u l a r tr iangle and i s subject to changes due to s o i l 
e ros ion caused by occas ional f l o o d s . The populat ion o f 
Malathi i s 557 cons is t ing o f 431 Hindus and 126 Muslims. 
Hindus are divided i n four castes , namely mallah. kayastha. 
t e l i and dhobi. the l a s t named being the only scheduled caste 
i n the v i l l a g e , Mallah are i n large number divided into 62 
house ho lds . Muslims const i tute about 22 per cent o f the 
t o t a l populat ion, 
Mallahs are c lustered in the centre , kayasthas l i v e 
i n the south-vest , muslims in the north, others are congregated 
i n i t s eastern part . There i s in essence grouping o f houses 
on the caste b a s i s . The physical features o f the v i l l a g e 
are truly characterised by the Ganga p la in . I t i s s i tuated 
on a ra ised surface and may be divided into two natural 
d i v i s i o n s . (a) The low ly ing in the east , inundated every 
year by the Gomati, Some land i s annually eroded o r transformed 
into sand s o i l i s mostly balua (sandy) and i s not good f o r 
c u l t i v a t i o n , melons, watermelons and sweet potatoes are grown 
in the t r a c t , (b ) The l e v e l plan has a gradual and uniform 
is; 
e l o p e from north-west to Bouth-east. I t i s most f e r t i l e 
and devoted to wheat, gram, pxilees in the rabi and paddy, 
maize, ba jra i n the kharif seasons. 
Kayasthas being bet ter placed own y5th o f the t o t a l 
c u l t i v a t e d land and are we l l - t o -do , Mallah are in good 
number and are mostly sa i l o rs but the ir second occupation i s 
a g r i c u l t u r e . They are good farmers and assisted well by 
t h e i r women f o l k s . Most o f them are not having any land and 
they earn the i r l i v e l i h o o d by s tr ing making o r boat rowing, 
g e t t i n g grains at the harvest from the farmers and get a 
l i t t l e amount i n cash from the passengers. Likewise dhobi 
(washerman) and other community members are also d i r e c t l y 
o r i n d i r e c t l y dependent on the l o c a l food o r things ava i lab le 
i n weekly markets e . g . meat, grains and vegetables e t c . 
Number o f vegetarians are estimated to be 55 per cent . Fish 
i s used more commonly i n the v i l l a g e than meat. There are 
two p r i n c i p a l crops seasons i , e . rabi and kharif with zaid 
i n the sandy areas , Paddy occupies the low ly ing f i e l d s and 
upper land i s given to other crops i , e . wheat, bar ley , gram, 
a l i t t l e arhar (pulses ) and moong, and other small m i l l e t s 
(kodon, sawan, kakun) but these small m i l l e t s are general ly 
s o l d out . Bajra . jowar. bejher are l o c a l l y consumed. 
The da i ly intake o f c a l o r i e s var ies between 1807 and 
2433 and i s mainly based on the supply o f cereals , pvilses and 
vege tab le . Domestic animals contribute milk to the d i e t s o f 
IS^ 
those who can a f f o r d i t . Fish i s eas i ly avai lab le although 
meat i s a lso consumed on weekends (mai^cet day) o r a f t e r 
f o r t n i g h t among the muslims and non-muslims. Fru i t s , l i k e 
mangoes , guava, plums e t c . are taken at n e g l i g i b l e l e v e l 
on the whole. 
The main source o f nutrients i n this v i l l a g e are 
the f oodgra ins , pu lses , vegetable . Fish and meat are 
consumed to some extent in some f a m i l i e s . Detai led p i c t u r e 
o f t h e i r nut r i t i ona l p o s i t i o n has been shown i n the Table XII . 
However the c a l o r i c intake var ies from 2,433 i n case o f 
category A to 2,163 and 1,807 per head per day i n ca tegor i es 
B and C respec t i ve ly . Majority o f the population i s mal-
nourished and i n some cases under mur ished , with the r e s u l t 
that about 13.6 per cent o f the t o t a l populat ion i s l i a b l e 
to d i f f e r e n t de f i c i ency diseases among the v i l l a g e r s . During 
the year 1989-90 about 1.9 per cent died on account o f the 
var ious d e f i c i e n c y diseases in th i s v i l l a g e . 
Table XII i s prepared by the author on the b a s i s 
o f data c o l l e c t e d , taking into cons iderat ion the standard 
requirement and the i r percentage o f departure. Negative 
percentage o f departure from the standard requirement i s an 
alarming s ignal o f de f i c iency d iseases . There i s a c l o s e 
re la t i onsh ip between the supply o f nutrients and the d e f i c i e n c y 
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The supply o f d i f f e r e n t nutrients axe not uniformly 
d i s t r ibuted among the v i l l a g e communities. Fat, calcium, 
vitamin-A and C and p r o t e i n are not supplied properly. However 
the p o s i t i o n with regard to the supply o f calcium, vitamin-A 
i s b e t t e r i n comparison to other v i l l a g e s . This i s perhaps 
due to intake o f f i s n and meat i n B and C categor ies . Further, 
i t i s seen that there i s suiplus supply o f i r on , thiamine 
and f a i r supply o f carbohydrate, r i b o f l a v i n and n iac in among 
the w e l l - t o - d o f a m i l i e s o f the v i l l a g e . Among the l a s t two 
c a t e g o r i e s , the supply o f these elements are not adequate. 
They are d e f i c i e n t i n c a l o r i e s as we l l . Supply o f f a t , calcixim, 
vitamin-A and C and p r o t e i n i s d e f i c i e n t to the tune o f - 4 9 . 8 , 
- 1 2 . 9 , - 3 5 . 1 , - 3 2 . 8 , - 1 5 . 4 per cent i n category A, whi le i n 
case o f B and C c a t e g o r i e s , i t i s short to the tune o f - 6 1 . 5 , 
- 4 9 . 4 , - 2 0 . 6 , - 6 4 . 4 , - 1 8 . 7 and - 7 6 . 0 , - 4 3 . 2 , - 2 3 . 9 , - 6 9 . 2 , 
- 4 5 » 9 p^er c e n t r e spec t i ve ly p e r h«ad per-day. Some case o f 
i o d i n t d e f i c i e n c y i s a l s o reported. Out o f the t o ta l p a t i e n t s , 
d e f i c i e n c y d iseases account f o r about 80.1 per cent and l a r g e r 
percentage i s reported from the l a s t two categor ies . 
Def i c iency o f vitamin-A and C, r i b o f l a v i n and i od ine 
are respons ib le f o r more than 60 per cent o f the d e f i c i e n c y 
p a t i e n t s surveyed i n the v i l l a g e . Acute shortage o f vitamin-C, 
i n a l l the three ca tegor ies caused severe damage to heal th , 
i n the form of tooth and gum diseases and scurvy, which accounts 
f o r 19,2 per cent o f the t o t a l d e f i c i e n c y pat ients , the highest 
among the d e f i c i e n c y d iseases . Next comes the b e r i - b e r i and 
i o 
D el la^ra and eye diseases and anaemia ( F i g . 4 . 8 ) . Due to 
short supply o f i od in aoi r ibo f lav in , niacin about 12.2 
and 14.2 per cent o f the def ic iency disease pat ients are 
s u f f e r i n g from f u l l to mild symptoms o f b e r i - b e r i , gas t ro -
i n t e s t i n a l disturbances and pel lagra . 
The cases o f ber i -ber i are mostly from B and C 
ca tegor ies where the supply o f related nutrients i s not 
s a t i s f a c t o r y . While eye disease and anaemia accounted f o r 
15.9 per cent and 11.9 per cent respect ive ly and are confined 
usual ly to G category , where the supply o f vitamin-A i s - 23 .9 
p e r cent below the standard requirement, causing eye de fec ts 
i . e . , night b l indness , xerophthalmia and also checks the 
proper growth and cause dry b e r i - b e r i . I t s d e f i c i e n c y 
coupled with shortage of calcium and f a t caused osteomalacia, 
ur inary c a l c u l i 2 . 1 , 2.3 per cent respec t ive ly . Although 
i r o n i s supplied f a i r l y , yet anaemia accounts f o r 11.9 per cent 
among which more than 8.5 per cent are women and res t 3.4 
p e r cent are ch i ldren ; i t may be due to mal-absorption o f i ron 
in the body or due to absence o f other nutrients ( F i g . 4 . 8 ) . 
Besides these def ic iency d iseases , r i ckets .kvash iorkor / 
marasmus and diabetes are also noticed. Def ic iency o f 
vitamin-D, p ro te in and insul in in the body helps in promoting 
these de f i c i ency diseases and the pat ients s u f f e r i n g from 
these diseases are 7 . 3 , 9.7 and 5.1 per cent r e spec t i ve ly . 
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Vitamin-D i s scantly a v a i l a b l e to the v i l l a g e 
populat ion with the result that r i c k e t s are found among the 
ch i ldren o f l ov income strata. I t s de f i c i ency a lso checks 
the absorpt ion o f phosphorus. Prote in supply i s d e f i c i e n t 
i n almost the ent i re v i l l a g e populat ion. Due to excess ive 
use o f sugar, re la ted metabolism f a i l e d i n absorbing sugar, 
with the r e s u l t that sugar passes d i r e c t l y i n the blood and 
the pat ient s u f f e r s from diabetes due to lack o f i n s u l i n i n 
the body. 
KHIZKABAD 
Khizrabad i s a small v i l l age with t o ta l population 
o f 212, 102 males and 110 females; t o ta l are of the v i l l a g e 
i s 157 acres . The v i l l a g e l i e s in 26°11'00"north l a t i tude 
and 82°22 '00"east longitude at a d istance o f about 4 km to 
the north-west o f Kadipur tahsi l headquarter in Sultai^ur 
d i s t r i c t . 
The v i l l a g e o f Khizrabad i s s i tuated along the high 
bank o f r i v e r Gomati, a perennial stream meandering towards 
the west and a atr ip o f 11 acres o f land goes along with i t . 
Which i s not ava i l ab l e f o r cu l t i va t i on due to heavy eros ion . 
The v i l l a g e i s a lso not wel l -connected; an unmettaled road 
between Dostpur and Kadipur passes a t a distance o f 2 km 
from the v i l l a g e . 
Predominant s o i l o f the v i l l a g e i s sandy-loam but 
patches o f sandy s o i l can a lso be seen. I r r i g a t i o n f a c i l i t i e s 
are veiy poor with the resu l t that 94 out o f 157 acres o f land 
are almost l e f t un irr igated . The ex i s t ing means o f i r r i g a t i o n 
are also very o ld . Wheat an gram are the staple rabi c rops ; 
i n the khar i f . 92 per cent o f the land i s covered by broad 
cast r i c e ; next i s the big mi l le ts mixed with pulses (arhar ) . 
Only one acre o f land i s reg istered as cu l t i vab le waste in 
1989-90. 
The v i l l a g e i s inhabited by various communities and 
naturally dietary habits are also d i f f e r e n t . There are only 
i s : . 
some (A) c lass f ami l i e s and the res t belong to (B) and (C) 
ca tegor ies peop le . 
Majority o f the v i l l a g e population i s mal-nourished 
supply o f necessary nutrients in the i r d i e t i s inadequate 
i n a l l the c a t e g o r i e s , but var ies in the amount o f intake, 
such as the supply o f c a l o r i e s among the people o f a l l the 
three ca tegor i e s are short by - 3 . 5 per cent i n (A) , - 1 0 . 6 
and - 2 2 . 8 per cent i n B and C categor ies per head per day 
(Table X I I I ) . Main sources o f supply are cereals and about 
85 per cent o f the population i s unable to reach the target 
o f the standard intake o f 2400 per person per day. The 
supply o f p r o t e i n , f a t alongwith r i b o f l a v i n , n iac in and 
vitamin-C i s not upto the mark with the resu l t that 12.7 
p e r cent o f the v i l l a g e r s are l i a b l e to various de f i c i ency 
d i seases . 
The most common among them are b e r i - b e r i and g a s t r o -
i n t e s t i n a l , c o l i t i s e t c . Def ic iency diseases above account 
f o r 12.7 per cent o f the t o t a l pat ients with 1.9 per cent 
mortal i ty ( F i g . 4 . 8 ) . As most o f the de f i c i ency diseases are 
not k i l l e r , even then they create problems by making the 
people inac t ive and spo i l ing normal funct ioning o f the body 
mechanism and i f prolonged, may end up with death or render 
inac t i ve by para l i s ing any part o f the body. 
I t i s c l e a r from the Table XIII that the nutr i t i ona l 
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supply o f various food elements i s not uniform v i z . , the 
supply o f i r on , thiamine, to some extent prote in , n iac in , 
calcium and r i b o f l a v i n i s f a i r l y well i n a l l the three 
categor ies in comparison to the supply o f f a t and vitamin-C 
which are d e f i c i e n t to the tune o f - 2 6 . 5 , -38 .1 respect ive ly 
i n the fami l i es o f (A) category and -55 .4 , -56 .8 in case o f 
(B) category whereas i n (C) , these f i gures are - 4 5 . 3 , - 2 . 5 
per cent respec t ive ly per head per day. While the shortage 
o f carbohydrates i s recorded only in B and G categor ies 
( - 5 . 8 and - 2 4 . 6 0 per c e n t ) , the supply o f vitamin-A i s short 
i n category (A) and (B) to the tune o f - 4 6 . 3 and -39 .9 
r e s p e c t i v e l y . Generalised use o f f i s h and l ea fy vegetables 
and seasonal f r u i t s which are not normally used in category A, 
are the main source o f vitamin-C in C category. 
There i s no custom o f taking re f ined - tab l e s a l t o r 
bathing with s e a s a l t , therefore the d i s t r ibut ion o f i od ine 
and vitamin-L i s almost even in a l l the three categor ies as 
f a r both they depend on nature. Out o f the t o ta l population 
o f the v i l l a g e , 12.7 per cent i s s i ck , majority belongs to 
C and B ca tegor ies . B e r i - b e r i , g a s t r o - i n t e s t i n a l problems, 
retarded, stunted growth and eye d i seases , scurvy/tooth and 
gum diseases . Kwashiorkor/marasmus and pe l lagra together 
account about 64.7 per cent o f the t o t a l de f i c i ency pat ients . 
Due to the d e f i c i e n t supply o f r i b o f l a v i n , thiamine among 
category (C) peop le , 15.6 per cept o f the patients reg is tered 
I'Su 
compla ints o f g a e t r o - i n t e s t i n a l t roub le , c o l i t i s i n the 
age groups o f o l d people>and young chi ldren have the 
symtoms o f b e r i - b e r i . S c i a t i c a i s a l s o noticed i n developed 
and semi-developed form. While scurvy, tooth and gum problems 
and kwashiorkor/marasmus account f o r 11.6 per cent and 11.5 
per cent r e s p e c t i v e l y , due to acute shortage o f vitamin-C in 
A and B c a t e g o r i e s . In adequate supply o f pro te in , f a t 
alongwith low c a l o r i c intake causes kwashiorkor/marasmus and 
a l s o r e s u l t s i n poor h e i r c ond i t i ons . Pel lagra i s the disease 
which i s assoc ia ted with the n iac in de f i c i ency . Though niac in 
i s not much shor t , even then 8.1 per cent kids have the r 
developed symtoms o f p e l l a g r a . Def ic iency o f vitamin-A and D 
claims f o r 17.9 and 12.8 per cent o f pat ients s u f f e r i n g from 
d i f f e r e n t eye d i seases , retarded growth and r i c k e t s . Short 
supply o f f a t creates hindrance i n absorbing f a t so luable 
v i tamins . 
The supply o f i r o n and thiamine i s surplus i n a l l 
the c a t e g o r i e s . Due to non-absorpt ion in the body o r unusual 
d ischarge o f b lood from the body, de f i c i ency may develop 
severa l cases o f anaemia a l s o reported (12.8 per c e n t ) . 
Besides these d i seases , o ther d iseases are a lso not i ced among 
the rura l community i . e . d iabe tes , urinary c a l c u l i and 
osteomalac ia i s found at the rate o f 2 .5 , 4 .0 and 3.2 per cent 
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a g r i c u l t u r a l l y prosperous, yet the supply of essential food 
elements i s be t te r due to additional seasonal a v a i l a b i l i t y 
o f wild vegetables , f r u i t s and f i s h to the v i l l a g e r s 
e spec ia l l y o f the downtrodden soc ie ty , Ub case o f go i t r e 
xerophthalmia, keratomalacia i s reported from this v i l l a g e . 
l a : 
JHAKHA SHEOPUK 
Jhakha Sheopur l i e s 18 km west o f Musafirkhana a t -
26°23 '10" north l a t i t u d e and 81° 37 •40" east longi tude . I t 
i s agr i cu l tura l ly non-prosperous as the s o i l i s mostly sandy 
with patches o f eandy-loam and large areas get f l ooded during 
the monsoon. Rice and wheat occupy 40 per cent only o f the 
c u l t i v a b l e land, with the nominal help o f pr ivate tube -wel l s , 
as the ex is t ing f a c i l i t y cannot i r r i g a t e the whole area. 
Sweet potato i s the main cash crop o f the v i l l a g e , f o l l owed 
by be jher , jowar, maize and small m i l l e t s with l i t t l e arhar 
( p u l s e s ) . Total area o f the v i l l a g e i s 895 acres , out o f 
which 636 acres are un- i r r igated ; 68 acres are recorded as 
c u l t i v a b l e waste and 86 acres are not ava i lab le f o r a g r i c u l t u r a l 
purposes , 286 males and 32 females are engaged i n a g r i c u l t u r a l 
pursui ts and hence they may be c a l l e d a g r i c u l t u r a l workers. 
The e n t i r e population of the v i l l a g e numbering 1485 i s divided 
i n two groups; f i r s t l y act ive which comprises the a g r i c u l t u r a l 
workers and secondly, inact ive which r e f e r s to farm owners 
who general ly do not work i n the f i e l d s . 
A good p o r t i o n o f vitamin-C i s received through 
f r u i t s as they use mahua (Bassia l a t i f o l i a ) i n t h e i r dai ly 
meal from the month o f Apr i l ; f i r s t l y they use green mahua, 
and l a t e r on i t i s used dry with mango. They a l so o c c a s i o n a l l y 
take cerea l s with mahua. In the o f f - s e a s o n potato and sweet 
potato c ons t i tu te the i r basic d i e t . In the morning they 
genera l ly use the surplus l e f t over in the early evening. 
IJ 
Most o f the ca lor i es are drived from cerea ls , pulses and 
vegetables. Seasonal f r u i t s , meat and milk, a l l together 
contribute to the l i t t l e amount o f ca l o r i e s . The daily 
intake of ca lor ies varies from 2669, 2046.9 to 1931.1. More 
than 50 per cent o f the population i s non-vegetarian. This 
v i l l a g e has a mixed population, ghosies (milkman) are in 
majority followed by mallah ( ferry peop le ) , dhobi (washerman), 
chammars (low c f s t e Hindus), ahir (Hindu milkman) and Brahmns/ 
Pandits (high caste Hindus). That i s why milk and f i s h i s 
more common i n this v i l l a g e . Nevertheless most o f the people 
cannot a f ford to buy milk, eggs, meat, f i s h f o r the i r dai ly 
d i e t s . These items are e i ther fami l i e r with those who trade 
i n these commodities or those who can a f f o rd to purchase them. 
There i s a considerable var ia t ion in the nurt i t ional 
p o s i t i o n o f the v i l l a g e r s . Their dietary habits are also 
d i f f e rent . With the result they s u f f e r from mal-nourishment 
due to continuous intake o f unbalanced d iet . Such d ie ts 
cause several de f i c iency diseases among them. The re lat ionship 
o f faulty d ie t to the disease i s an o ld story . James L ind ' s 
famous ' t r e a t i s e on scurvy was published in 1753. What was 
new at the 1963 Nutritional Congress, was the dietary fac tors 
in the causation o f 'Oardio-vascular diseases '* in man. 
However the t o t a l number of patients in this v i l l a g e was 
19.9 per cent out o f which 73.4 per cent were suf fer ing from 
* Cardiovascular Diseases: pretaining to Involving-
Heart and Blood Vessels . 
1 9 7 
d e f i c i e n c y diseases v i z . , anaemia 13.2, b e r i - b e r i and 
g a s t r o - i n t e s t i n a l disturbances 16.4, diabetes 4 . 0 , eye diseases 
15.6 per cent . Whereas kwashiorkor/marasmus, osteomalacia , 
p e l l a g r a , r i c k e t s , scurvy tooth and gum diseases alongwith 
urinary c a l c u l i account f o r 6 . 9 , 6 . 5 , 7 . 2 , 10.4 , 18.4 and 
2 .7 per cent and has proved a c l o se re lat ionship between 
d e f i c i e n t supply o f nutrients and the e x i s t i n g de f i c i ency 
d iseases in the v i l l a g e (F ig .4 .10 ) . 
Besides the de f i c i ency o f f a t , p r o t e i n , calcium, the 
supply o f c a l o r i e s are also d e f i c i e n t in ca tegor ies o f B and C. 
I f the cond i t i ons are measured on the average c a l o r i c 
requirement o f 2000 per head per day as supported by S h a f i , 
f o r Eastern Uttar Pradesh'J even then the supply o f c a l o r i e s 
i n category C i s short . 
Supply o f thiamine, i r o n and carbohydrate i s f a i r 
but i n the absence o f other nutr ients , they cannot ensure a 
good health. Morbidity and morta l i ty rates recorded i n the 
v i l l a g e during the survey i s found to be 14.6 and 1.7 
r e s p e c t i v e l y . Table XIV shows the supply o f f a t , p r o t e i n , 
calc ium, vitamin-A and C has gone down to the tune o f - 2 2 . 6 , 
- 2 2 . 2 , - 5 . 4 , - 2 7 . 8 and - 3 6 . 0 per cent in the case o f category A 
peop le , whereas i t i s short to the tune o f - 3 7 . 6 , 33 .5 , - 1 1 . 5 , 
7 S h a f i , M. , 'Land U t i l i z a t i o n in Eastern 
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- 2 9 . 5 , - 3 2 . 1 per cent and - 5 6 . 8 , - 4 1 . 9 , - 3 3 . 3 , - 4 6 . 2 and 
4 7 , 9 per cent in the case o f categor ies B and C r espec t ive ly . 
In the v i l l a g e under study, people belonging to low income 
group (category C) suffere^d more than other v i l l a g e population. 
From the given Table XIV, i t i s c l ear that there i s l i t t l e 
d i f f e r e n c e in the supply o f e ssent ia l nutrients among the 
categor ies A and B, although category A reg is tered s ix pluses 
and B reg is tered f our . But i n category C only one plus 
( i r o n +38,7) i s recorded. The supply o f o ther nutrients are 
inadequate, rather f a r below the standard requirement. 
Poor a v a i l a b i l i t y o f food and fau l ty d ie t par t i cu lar ly 
i n category C has resulted i n 70 per cent o f the de f i c i ency 
pat ients i n th i s category. The labour c l a s s becomes easy 
v i c t im to these problems. This v i l l a g e shows the highest 
number o f de f i c i ency disease pat ients . 
GAUHA-BAiUiMAU 
Gaura-Baremau o f block Bald i ra i , tahs i l Musafirkhana, 
d i s t r i c t Sultanpur l i e s at 26°28*03" north la t i tude and 
8 1 ° 5 1 ' 2 r ' east longitude and occupies f e r t i l e l e v e l land o f 
bhangar s o i l s . The v i l l a g e spreads over an area o f 300 acres 
out o f which 70 per cent i ; l e v e l and 30 per cent undulated 
p l a i n . Rice i s the leading kharif crop and wheat dominates i n 
the rab i , f o l l owed by bar ley , gram, peas, sugarcane, and 
p o t a t o e . Sweet potatoes are also grown as a cash crop in the 
v i l l a g e . 
The populat ion of th is v i l l a g e i s estimated at 1237 
persons o f which 20 per cent are muslims, 5 .0 per cent thakurs, 
2 ,0 per cent pandi ts , 26.0 per cent har i jans , and the res t are 
a h i r s and Kurmies. Agricultural e f f i c i e n c y o f th is v i l l a g e i s 
good, but the supply o f ca lor i es and carbohydrates i s not 
w e l l (+3.2 , - 7 . 7 , - 2 1 . 8 and - 0 . 9 , - 5 . 5 , - 1 6 . 9 per cent) in the 
v i l l a g e community. Cereals are the main source o f these 
elements. The supply o f prote in i s good i n a l l the three 
categor ies with the only exception o f a l i t t l e shortage o f 
- 1 . 8 in category C. The intake o f f a t i s f a i r l y good among 
the people o f category A (+9.2 per c e n t ) , but i t has a negative 
reading in ca tegor ies B and C at the tune o f - 3 6 . 6 and - 5 8 . 2 
p e r cent r e s p e c t i v e l y . 
This v i l l a g e i s not purely vegetarian. The upper 
s t rata i s comprised o f Muslims and Thakurs who are non-vegetarian, 
and therefore meat i s a familig^r item in the v i l l a g e . 
2 J 2 
There is a var iat ion in the intake o f nutr i t i ve 
d i e t s among the members o f d i f f e r e n t v i l l a g e communities as 
shown in Table XV, but this var ia t i on i s very wel l marked 
among the rural population belonging to d i f f e r e n t economic 
groups. This may be explained by the f a c t that the supply o f 
e ssent ia l nutrients i s inadequate in A than in category B, 
whereas in C i t i s f a r below the standard requirement. As a 
r esu l t o f i t about 9 .0 per cent o f the v i l l a g e populat ion i s 
l i a b l e to various de f i c i ency diseases and accounts f o r 1,6 
per cent o f t o ta l deaths in th i s v i l l a g e . 
I t i s c l e a r from Table XV that the supply o f p ro te in , 
i r o n , thiamine and r i b o f l a v i n i s except ional ly good in a l l the 
ca tegor ies . However the supply o f f a t , calcium, vitarain-A, 
n iac in and vitamin-C i s in surplus i n category A and n iac in in 
B category. A l l these elements are short i n category C to the 
tune o f - 5 8 . 2 , - 6 5 . 5 , - 5 9 . 8 , - 1 0 . 7 and - 4 5 . 9 per cent 
respec t ive ly per head per day. 
The supply o f iodine appears to be normal and no case 
o f go i t re was found during the survey. Out o f the t o ta l 
p a t i e n t s , majority represents low category (C) . The intake 
o f nutrients in this group i s inadequate. This imbalance has 
ult imately led to the spread o f several d e f i c i e n c y diseases 
among the rural community ( F i g . 4 . 1 1 ) . Anaemia, b e r i - b e r i , 
r i cke t s together with scurvy/ tooth and gum diseases , accounted 
f o r more than 50 per cent of the pat ients . The cases o f 
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b e r i - b e r i / g a s t r o - i n t e s t i n a l disturbances (13.5 per cent) are 
mainly contributed by category C, while the cases o f r i c k e t s , 
scurvy / tooth and gum diseases account f o r 12.5, 15.1 per cent 
respec t ive ly i n the v i l l a g e . Vitamin-A has an important r o l e 
i n pro tec t ing peop le from eye diseases,and dry b e r i - b e r i and 
helping them in t h e i r mental development. Its de f i c i ency may 
create many-fold problems f o r human health. I t i s d e f i c i e n t 
in the categor ies B and C to the tune o f - 2 0 . 2 and -59 .9 
p e r cent , r e su l t ing in 10.6, 1.5 and 1.5 per cent o f the 
pat ients s u f f e r i n g from night b l indness , co lour bl indness , 
retarded growth, xerophthalmia and keratomalacia. I t s de f i c i ency 
alongwith acute de f i c i ency o f calcium and f a t caused osteomalacia 
and urinary c a l c u l i ( 4 . 6 , 4.1 per cent ) . 
Besides these de f i c i ency d iseases , there are pe l l agra , 
kwashiorkor/marasmus and diabetes . Short supply o f group B 
vitamins fur ther leads to const ipat ion , anorexia nervous 
i r r i t a b i l i t y , depress ion, e t c . A prolonged d e f i c i e n c y o f n iac in , 
p r o t e i n and c a l o r i e s helps the causation o f pe l lagra , 
kwashiorkor/marasmus ( 9 . 2 , 10.8 per cent ) . Diabetes accounted 
f o r 6.4 per cent o f the t o ta l de f i c i ency pat ients in the v i l l a g e 
( F i g . 4 . 1 1 ) . 
flAMMTHPUfi 
This v i l l a g e l i e s at a distance o f 1 km from Amethi 
o f the d i s t r i c t Sultanpur, on the Aniethi-Sultanpur road and 
26°10«26" north l a t i t u d e and 81°48'56" east l ong i tude . I t 
f a l l s in the well -drained loamy s o i l , mainly devoted to 
double crops. I t i s an agr i cu l tura l l y prosperous v i l l a g e . 
This v i l l a g e has a n e g l i g i b l e area under usar (wasteland) or 
ban.jar (uncult ivated land) . Main kharif crop i s r i c e , which 
occupies 60 per cent o f the cu l t ivated land and i s fo l lowed by 
jowar (small m i l l e t s ) , arhar (pigeon pea ) , chari ( b ig m i l l e t s 
harvested green) and sugarcane. Whereas in r a b i , wheat i s the 
dominant crop, occupying about 80 per cent o f cu l t i va ted land, 
fo l lowed by peas, gram, bar l ey , potato and onions f o r domestic 
use . This v i l l a g e has 2 p r i v a t e tube-wel ls , we l l s and ponds 
to cover t h e i r i r r i g a t i o n requirement. Holdings i n this 
v i l l a g e are small seldom exceeding 7 a c r e s . I t has a t o t a l 
populat ion o f 486, comprising o f mainly brahmins, hari;jans, 
ah i rs (milk man) and barhai ( carpenter ) . The f i r s t two 
ca tegor i e s (A and B) are from upper caste (brahmins) and the 
third (C) i s shared by the res t . The populat ion i s mostly 
vegetar ian and milk i s used as a part o f the d i e t e i t h e r in 
category A or i n fami l i es engaged in milk trade ( a h i r s ) . 
The nutr i t i ona l standards o f the populat ion vary 
and are governed mainly by the economic status o f an individual 
fami ly . Cereals and pulses normally contr ibute the basic d ie t 
2 J : 
o f the inhabitants, supplemented by vegetables, milk and 
seasonal f r u i t s . Pulses are the main source of prote in 
supply. 
Nutritional pos i t i on o f the v i l l a g e r s has been 
assessed by considering the dietary habits. This i s based 
on the supply o f d i f f e r e n t essent ia l nutrients and their 
percentage o f departure from the standard requirement. 
Calor ic intake o f the v i l l a g e population per head per day 
var ies from 2520 in category A, 2289 in category B to 1988 
in categoiy G. 
More than 80 per cent o f the population i s unable 
to get the required ca l o r i e s o f 2400 per head per day. The 
supply o f d i f f e r e n t nutrients are not uniformly distr ibuted 
among the rural inhabitants. I t varies from category to 
category, v i z . , the supply o f protein and f a t i s f a i r , the 
supply o f i r on , vitamin-A,thiamine, r i b o f l a v i n and vitamin-G 
i s surplus, and the supply o f carbohydrates, calcium and 
n iac in i s upto some extent sa t i s fac tory in category A. The 
supply o f prote in , f a t , calcium and vitamin-A is d e f i c i e n t 
in categor ies B and C ( - 2 1 . 1 , - 3 0 . 7 , - 4 7 . 9 , - 5 2 . 8 and - 1 2 . 3 , 
- 5 8 . 6 , - 4 8 . 6 and - 6 8 . 9 per cent respect ive ly) whereas the 
supply o f carbohydrates in these categories are almost 
s a t i s f a c t o r y . Supply o f vitamin-C i s exceptional ly well in 
th i s v i l l a g e , due to frequent use o f leafy vegetables and 
seasonal f r u i t s avai lable on the roads s ide trees or in 
v i l l a g e i t s e l f . Unlike category A thiamine i ron , i s also 
s u f f i c i e n t in B and G (+44.3, 141.7 and -^BS.O, 100.4 
r e s p e c t i v e l y ) . As regards r i b o f l a v i n and niac in , the f i r s t 
i s f a i r l y ava i lab le only in category A, while i t i s short in 
the categor ies B and C ( - 1 2 . 5 and - 1 7 . 8 per cent ) . Niacin 
i s short in categor ies A and B ( - 1 . 8 and - 6 . 0 per cent ) . I t 
i s c l e a r from Table XVI that the nutr i t ional p o s i t i o n i s 
not s a t i s f a c t o r y . I t deteriorates from A to B and C categor ies . 
Consequently v i l l a g e r s o f these l a s t two categor ies are more 
prone to the d e f i c i e n c y diseases. This s i tuat i on a l together 
accounted f o r 11.8 per cent o f the de f i c i ences diseases 
pat ients with 1,5 per cent mortal i ly rate ( F i g . 4 . 1 2 ) . 
The most common def i c iency diseases i n the v i l l a g e 
are b e r i - b e r l - gas t ro in tes t ina l disturbances, c o l i t i s . 
kwashiorkor/marasmus. scurvy, tooth and gum diseases , r i c k e t s . 
anaemia and eye d i sease , which accounted f o r about 12 .7 , 12.2 , 
11 .6 , 11 .3 , 10.6 and 10.2 per cent respect ive ly o f the t o t a l 
pat ients i n th i s v i l l a g e . Apart from these d e f i c i e n c y diseases 
p e l l a g r a , urinary - c a l c u l i , osteomalacia, diabetes and go i t r e 
are a lso reported and accounts f o r 51.4 per cent o f the t o t a l 
p a t i e n t s . Due to b e t t e r average supply o f vitamin-A the cases 
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SONBARSA 
V i l l a g e Sonbarsa l i e s about 10 km to the south o f 
Sultar^jur on Sultanpur-Pratapgarh road at 26^^\*22'* north 
l a t i t u d e and 82°08*05" east longitude in an area o f sandy 
loam s o i l . I t i s a medium s i ze v i l l a g e o f 286 acres with 
the population o f 810 persons (389 males and 421 females) . 
Out o f 286 acres , 131 acres are put to double cropping, 
49 acres are cu l t i vab le wasteland and 26 acres are not 
avai lab le f o r agr icul tural use. Water f o r i r r i g a t i o n i s 
avai lable from tvo pr ivate and a government owned tube-well 
and a pond. Rice i s the most important kharif crop ( t r a n s -
planted and broadcast) fol lowed by jowar (b ig and small m i l l e t s ) , 
maize, urd (black gram) sugarcane and sweet potatoes . In rabi 
as usual wheat i s the leading crop, fo l lowed by bar ley , peas, 
gram mustard and potatoes. 
About three fourth o f the t o t a l population i s Muslim, 
fo l l owed by 20 per cent Kurmi and Yadav and 5 per cent Harijans. 
About 5 per cent o f the t o t a l populat ion belongs to category A, 
14 per cent o f category B, res t 81 per cent f a l l s under 
category C in this v i l l a g e . About 80 per cent o f the 
population i s non-vegetarian. A v a i l a b i l i t y of c a l o r i e s i s 
by and large sa t i s fa c to ry and f a i r l y wel l in comparison to 
other v i l l a g e s . During the f i e l d wo3±: the writer observed 
that the v i l l a g e community has a f a i r supply of cereals so as 
to enable them to get two square meals. But the ir d ie t s lack 
in essent ia l nutrients . One tenth o f the population thus i s 
O'l " X U 
exposed to de f i c i ency diseases and 1.23 per cent died owing 
to prolonged de f i c i ency of essent ia l nutrients. Table XVII 
serves as an index f o r measuring the health conditions o f the 
v i l l a g e populat ion. The f i gures with ( - ) signs ind icate a 
tendency towards i l l - h e a l t h and de f i c iency d iseases , while 
f i g u r e s with (i^) s igns indicate be t te r p o s i t i o n in respect o f 
e ssent ia l nutrients needed f o r keeping good health, 
I^iilike^other v i l l a g e s here too c a l o r i c intake var ies 
from category to category. I t i s evident from Table XVII 
that the intake o f c a l o r i e s per head per day in category (A) 
i s about 2545.4 whereas i t i s 2349.4 and 2163.3 i n categor ies 
(B) and (C) r e s p e c t i v e l y . Supply o f other nutrients are also 
not uniformly d is tr ibuted among the v i l l a g e r s belonging to 
d i f f e r e n t income groups, e . g . the p o s i t i o n o f p ro te in and f a t 
i s good in category A but i t i s in short supply in categor ies 
B and C ( - 3 . 2 , - 7 . 2 and - 9 . 3 , -35.1 per cent ) . Supply o f 
i r o n i s f a i r l y high in a l l the categor ies whereas the 
a v a i l a b i l i t y o f carbohydrates, calcium, vitamin-A and vitamin-C 
has reg is tered i t s shortage among the rural community. These 
nutrients are short to the tune o f - 4 . 5 , - 3 8 . 7 , - 3 1 . 8 and 
- 4 4 . 4 per cent , in the case o f category A, whereas in the 
o ther two categor ies (B) and (G) , i t f a l l s short to the tune 
o f - 1 2 . 0 , - 4 4 . 2 , - 4 6 . 1 , - 2 7 . 6 and - 7 . 3 , - 5 3 . 0 , - 5 9 . 6 , - 4 0 . 6 
per cent r e s p e c t i v e l y . Other nutr ients , e . g . thiamine, 
r i b o f l a v i n and niacin have registered a good supply in the 
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f i r s t two ca tegor ies . Ribo f lav in however i s short by 
- 2 1 . 9 per cent in category G, while the other two vitamins 
are f a i r l y wel l in this category too. 
Def ic iency o f essent ia l nutrients weekens the 
r e s i s tance against the diseases . Consequently a number o f 
d e f i c i e n c y diseases are prevalent in this v i l l a g e but the 
morta l i ty rate i s comparatively low being only 1,25 per cent. 
The obvious reason f o r low rate o f mortality l i e s in the f a c t 
that i t i s a small v i l l a g e and i t s c l ear l iness poses no 
problem f o r the rural population. Further the houses are kept 
f r e e from dampness and bad smell . Other f a c t o r s that 
contr ibute to the higher rate o f mortality are a lso to a large 
extent non-existant . 
Def ic iency o f pro te in , c a l o r i e s , f a t , calcium and 
vitamin-A has caused 9 ,7 , 13,2 , 8 .4 , 18.1 per cent o f the 
d e f i c i e n c y pat ients to s u f f e r from kwashiorkor/marasmus. 
r i c k e t s . ostomalasia, and eye diseases (night and co lour 
b l indness , xerophthalmia, keratomalacia) e t c . and several 
o ther inf lamations ( F i g . 4 . 1 3 ) . 
Def ic iency o f vitamin-C, caused scurvy. tooth and 
gum diseases and accounted f o r 6.6 per cent , the lowest in 
a l l the twelve v i l l a g e s under study. Apart from these d iseases , 
anaemia, b e r i - b e r i , diabetes . pel lagra and urinary c a l c u l i 
i s a lso found in the v i l l a g e and accountef f o r 12.2, 11.8, 
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s p e c i a l l y i n females and chi ldren although iron intake i s 
i n surplus but the de f i c iency of vitamin-C and other reasons 
discussed e a r l i e r g ive way to such problems. Same may be 
sa id to be the reason for cases of b e r i - b e r i , pe l lagra as the 
elements o f thiamine, niacin and by and large r i b o f l a v i n i s 
f a i r l y suppl ied. 
I t would be therefore , correct to say that the 
v i l l a g e r s are exposed to multi -nutrients de f i c i enc j ' , worse 
among them are the low income category people , who represent 
a major i ty o f populat ion. They s u f f e r from the de f i c i ency o f 
e ight nutr ients at a time. 
GH^ TER V 
CONCLUSION AND SUGGESTIONS 
» 
The Central Ganga-Ghaghra Doab comprising the 
d i s t r i c t , o f Faizabad and aultanpur, consists o f a l together 
5335 v i l l a g e s . Hence i t i s not poss ib le f o r an individual 
to survey a l l these v i l l a g e s , because this w i l l involve 
heavy expenditure and require a number o f years to complete 
the p r o j e c t . In view of the f a c t that the area under study, 
on the whole, presents homogeneous conditions with regard to 
environmental condit ions , pattern o f agr i cu l tura l products , 
economic l e v e l o f the rural community and the i r dietary 
habi ts . In view of these f a c t s , the present study spread 
over 12 v i l l a g e s may be considered va l id to a large extent 
to arr ive a t a reasonable conclusion in respect o f the 
prevalence o f de f i c i ency diseases in the rural communities 
o f the area, 
V 
The area understudy i s primarily an agr i cu l tura l 
one, where about 80 per cent a more o f the inhabitants are 
engaged i n agr i cu l tura l pursuits . Their a c t i v i t i e s are to a 
large extent contro l l ed by physical environment e , g . , c l imate , 
r e l i e f , drainage and s o i l . These fac tors together r esu l t in 
the production o f d i f f e r e n t crops, cereals and non-cereals 
which provide the source o f l i ve l ihood f o r the rural population. 
Besides the supply o f grains, vegetables are also eas i l y 
avai lab le f o r consumption. Milk and milk products , meat, f i s h 
and f r u i t s are consumed by the v i l l a g e r s on a r e s t r i c t e d s ca le 
due to many reasons. Therefore the v i l l a g e community i s by 
and large has to depend mostly on cerea l s , pulses and 
vegetables f o r t h e i r daily d i e t s . 
The study o f the se l e c ted v i l l a g e s shows that the 
pressure o f populat ion on the land i s considerably high. 
Although the percentage o f the cult ivated land i s also high, 
nevertheless i n each case some amount o f cult ivated land 
remains unproductive owing to various f a c t o r s , i . e . in jur ious 
s a l t s o r high percentage o f sand. The percentage o f 
unproductive land i s greater in the agr i cu l tura l ly non-
prosperous v i l l a g e s , s i tuated i n the i l l - d r a i n e d plain. Here, 
the main cause o f i t s occurrence i s due to water-logging and 
r e l a t i v e l y high water tab le which in v i l l a g e s l i k e Mumtaznagar, 
a good p o r t i o n o f land i s use l e s s due to depression in fes ted 
with weeds (Mau.jha) and s o i l eros ion renders the land 
ureproductive. In order to check the extension o f waste-land, 
i t i s e s s e n t i a l to bring improvement in the drainage system 
with a view to provide water to the r i c e f i e l d s or the water 
so s tored may be u t i l i z e d in the rabi season. Besides t h i s , 
the improvement w i l l also be he lp fu l in pro tec t ing the 
enormous quantity o f combined nitrogen which l i e s in the pore 
spaces o f s o i l . The s o i l texture would improve and would 
thus lead to b e t t e r u t i l i z a t i o n o f the ex is t ing cu l t ivated 
land. In both the a g r i c u l t u r a l seasons the cult ivated land 
i s dominated by the grain crops. The major kharif crops are 
r i c e , jowar, maize and sugarcane. Potatoes and sweet potatoes 
are sown as cash crops. Wheat mixed with barley and peas 
? 2 
dominate the land In the rabi seaaon. The net-cropped land, 
i n both ttJe seasons are almost equal as in the k h a r i f , some 
crops continue t i l l the rabi season and at the same time 
some o f the land i s l e f t fal low in the kharif season to 
regain f e r t i l i t y f o r the rabi season. 
The occupational structure o f the v i l l a g e populat ion 
shows that agr iculture i s the main occupation o f the majority 
o f the rural communities. In every v i l l a g e more than 80 per 
cent o f the population i s exc lus ive ly dependent on the 
c u l t i v a t i o n o f land. The remaining populat ion mostly serves 
the primary rural population through a n c i l l a r y se rv i ces and 
thus i n d i r e c t l y depends on land. However a small percentage 
f i n d s some means o f l ive l ihood in the c l o se by c i t i e s and towns. 
In the area unde^tudy as we l l as in o ther parts o f 
rura l India, percentage of l i t e r a c y i s very low and a high 
percentage o f the population i s poor . In such circumstances, 
the rural populat ion finds i t s e l f in a he lp less p o s i t i o n . 
Because of i l l i t e racy ,mos t of the v i l l a g e r s do not understand 
the implicat ions o f under and mal -nutr i t ion and on account 
o f unstable economic conditions they cannot a f f o r d to take 
nut r i t i ve d i e t s . Besides these f a c t o r s , some o f them are 
t i e d down to their tradit ional food habits . Re l ig ious and 
cu l tura l f a c to rs too contribute to the mal-adjusted dietary 
habi ts . Finally as revealed by the survey, most o f the people 
do not bother or do not try to understand these terms -
n u t r i t i o n and balanced d i e t . They eat food to sat i s fy their 
hunger. They know that cer ta in food tastes good but they 
could not a f f o r d to have i t . Their desire to have certa in 
f ood items i s not because o f i t s nutr i t ive value but became 
o f i t s tas te . Pood habits are generally related to types o f 
f ood products avai lable to the v i l l agers under the ex is t ing 
geographical environments. Most o f them are ignorant about 
the nut r i t i ve value o f the dai ly d ie ts . Some o f the nutrit ional 
d i seases e . g . , endemic g o i t r e , dental c a r i e s and f l u o r o s i s 
having the i r connection with environmental fac tors . A survey 
r e l a t i n g to morbidity and mortal i ty conducted in the v i l l a g e s 
has d i s c l osed the environjiental fac tors involved in order to 
c o n t r o l o r r e s t r i c t their harmful e f f e c t s on human health. 
Changes i n the environmental f a c t o r s , i f made within certain 
l i m i t s , do not produce abnormalities in the body funct ions . 
But when exposed to s t r e s s , adaptabi l i ty may be impaired, body 
become vulnerable , more l i a b l e to develop disease in extreme 
cases . The lack o f exposure o f the patient to the Sun i s not 
due to bad weather condit ions but because of r e l i g i ous and 
s o c i a l customs prevai l ing in these areas. Which f o r ce some 
o f the women f o l k to stay indoor or cover their entire bodies 
while going out from their houses. The main incidence o f 
osteomalacia i s among the ch i ld bearing women who are sometimes 
immobilised by the ir pauses and who may need a care f o r 
support in walking. 
The occurrence o f the def ic iency diseases i s the 
r e s u l t o f long term under and mal-nutrition. This may be 
•I 
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ascr ibed to e i t h e r low product ion o f nutr i t i ve food s t u f f 
o r short supply o f e ssent ia l elements o f food ava i lab le 
from the indiv idual farms. Even with normal harvest, nearly 
ha l f o f the populat ion l i v e s on l e s s than 1600 c a l o r i e s per 
head per day and consequea-itly a p a r t i a l f a i l u r e o f crops , 
reduces the d i e t s o f many poor persons to disastrously low 
l e v e l . In e i t h e r case, the r e s u l t i s that people s tar t 
developing various n u t r i t i o n a l d e f i c i e n c y diseases . As this 
s i t u a t i o n remains almost s t a t i c , de f i c i ency disease becomes 
a permanent f ea ture i n the rural areas o f the country. However 
de f i c i ency o f a s i n g l e nutrient may not lead to any par t i cu lar 
d i sease but in combination with other essent ia l nutrients 
may prove an e f f e c t i v e instrument in the causation o f de f i c i ency 
d i seases . Varying degree o f de f i c i ency o f nutr ients , the 
extent to which human body can r e s i s t in var iab le c l imat i c 
condi t ions i s an important f a c t o r which determines the nature 
and degree o f d e f i c i e n c y d iseases . No one nutrient funct ions 
alone and i t s use fu lness to the body may be curta i l ed by the 
absence o f o ther nutrients and as only a few nutrients are 
stored in the body, some nutr ients may be discarded by the 
body without being used because other essent ia l nutrients are 
lacking in the d i e t ] Fat i s the car r i e r o f vitamin-A, Bg 
(pyr idox in ) D, E and K and helps i n calcium absorpt ion , when 
Stevenson, G.T. and Mi l l e r , G. , Introduction to 
Food and Nutr i t ion. New York, 19^0, p . 38. 
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no f a t or leas f a t i s g iven, calcium i s l o s t by the large 
2 
i n t e s t i n e s , p ro te ins also seek cooperation o f c e r ta in 
vitamins and t h e i r lack resu l ts in abnormal i n t e r mediary 
react ions o f amino-acids and formation o f unusual and o f t e n 
de le ter ious products , while a number o f vitamins appeared 
to have s p e c i f i c r o l e s in prote in metabolism^ I t i s a l so 
said that the d ie ts that are markedly d e f i c i e n t in one 4, 
vitamins are o f t e n low in others too o r in other words 
supply o f energy f o r the muscle and other t i s sue - func t i on 
which goes a l l the time and ensure a supply o f a l l the 
nutrients and vitamins and minerals needed to regulate and 
contro l the complicated metabolic process o f the body, the 
e f f e c t s o f a l l vitamins overlap and inter lace to such a 
degree that no disease i s caused by any s ingle vitamin 
d e f i c i e n c y . 
The rate o f occurrence o f de f i c iency diseases among 
the v i l l a g e r s i s higher where the nutr i t ional intake i s 
lower. The v i l l a g e s placed i n a bet ter p o s i t i o n with regard 
to c a l o r i c intake, prote in e t c . , though not f r e e from such 
problems yet are not so severely a f f e c t e d . The author has 
noticed that the v i l l a g e s which are agr i cu l tura l ly prosperous 
2 Davis, A . , V i t a l i t y through Planned Nutrit ion. 
New York, 1954, pp. 30-31. 
3 Wiggers, C . J . , Physiology in Health and Disease, 
Phi ladelphia , 1955, p.918. 
4 Diehl , H.S., Healthful Living. New York, I964, p .98 . 
> . 
or with b e t t e r agr icul tural e f f i c i e n c y has bet ter d i s t r ibut ion 
i n comparison to the non-prosperous v i l l a g e s , which recorded 
low c a l o r i c intake. With a s ingle exception o f v i l l a g e 
Gaura-Baremau (agr i cu l tura l ly prosperous) which has lower 
c a l o r i c intake i n comparison to the v i l l a g e Jhakha-Sheopur 
which i s a g r i c u l t u r a l l y nonprosperous. 
There i s no v i l l a g e understudy where the mortality 
ra te i s n i l ; i t does vary from v i l l a g e to v i l l a g e , as the rate 
o f morbidity i s d i f f e r e n t from each other. 
Approximately 60 per cent o f the farming community 
o f the twelve v i l l a g e s i s vegetarian and most o f them cannot 
a f f o r d to consume milk o r milk products as part o f t h e i r 
d a l l y d i e t s . Further, I t i s a lso c l e a r from the ava i lab le 
data that there i s c l o s e relat ionship between per capita 
income o f the v i l l a g e r and the c a l o r i c intake per head per day. 
In the v i l l a g e Sonbarsa, where the per capita income i s 
h ighest among the v i l l a g e s studied, the daily c a l o r i c intake 
comes to about 2352.7 only - 2 per cent short o f standard 
requirement o f 2400 per head per day, while in Muntaznagar, 
where the s o i l i s poor and production o f crops depends upon 
the mercy o f f lood-causing r i v e r , the average c a l o r i c intake 
per head per day i s only 2043.7, short by -14 .7 per cent. 
The reason f o r lower c a l o r i c intake may be ascribed to the 
lower product ion and thereby lower per capita consumption. 
t 
-J 
I t i s obvious from the Table XVIII that the average 
* 
c a l o r i c intake var ies from 2045.7 to 2552.5 per head per day 
i n the twelve v i l l a g e s understudy whereas the average intake 
of these twelve v i l l a g e s comes to 2211.2* which i s short by 
7 .9 per cent in comparison with the standard requirement o f 
2400 per head per day, given by I.C.M.R. a f t e r taking into 
cons iderat ion a l l groups o f people, nature o f the i r work and 
age etc^ L.D. Stamp has recommended 2460 ca l o r i e s per head 
per day f o r north-western Europe^ but that area i s d i f f e r e n t 
i n cl imate and a g r i c u l t u r a l p rac t i c e . But M.Shafi has 
suggested f o r Eastern Uttar Pradesh that an actual intake o f 
2000 c a l o r i e s per head per day i s adequate! Comparing these 
norms prescr ibed by d i f f e r e n t wri ters with the ava i lab le 
number o f c a l o r i e s in the v i l l a g e s surveyed by the author, 
i t has been found that the average dai ly intake i s sa t i s fac tory 
throughout the v i l l a g e s i f tested on 2000 l e v e l but i f tested 
on 2400 l e v e l which i s recommended l e v e l , a l l the v i l l a g e s 
reg i s te red shortages ; none has more than -14 .7 per cent. 
Taking into cons iderat ion the actual intake as mentioned f o r 
v i l l a g e s e s p e c i a l l y in lower strata ( categoiy C), i t i s far 
below any standard recommendation. However daily c a l o r i c 
* Refers to average o f categories A.B.C. o f the 
people in each v i l l a g e . 
• Refers to average o f a l l the twelve v i l l a g e s 
under study. 
5 Aykroyd, W.R., The Nutritive ^alue o f Indian foods 
and Planning of a Sat i s fac tory Diet, New Delhi, 
ICMR, 1965, p .26. 
6 Stamp, L.D. , Our Developing World, London, 19c>0, p . 110. 
7 S h a f i , M., Land U t i l i z a t i o n in Eastern Uttar Pradesh. 
A l igarh , i960, p .222. " 
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intake i s not always an index f o r a normal health. The 
o ther factozns l i k e mal and under-nutrit ion are much more 
important, because a person taking required number o f 
ca l o r i e s may s u f f e r from def ic iency diseases i f da i ly d i e t s 
lack essent ia l nutrients . Summaxy Table XVIII ind icates 
the average surplus and d e f i c i e n t supply o f various nutrients 
l i k e pro te in , f a t , carbohydrates, calcium, vitsimin-A, 
r i b o f l a v i n and vitamin-C (ascorbic ac id ) are usually i n 
d e f i c i e n t supply and lead to severe health problem in the 
rural areas. Further, the average supply o f i r on , thiamine 
and to some extend niac in are d istr ibuted well above the 
recommended requirement in a l l the twelve v i l l a g e s but 
certainly ziot in a l l the economic categor ies except i ron . 
The rural communities mostly being vegetarian as t h e i r d ie ts 
generally based on cerea l s , pulses , vegetables and gur 
(raw sugar), are more de f i c i ent in comparison to t h e i r 
countezparts who can take more nourishing d i e t s . 
I t i s obvious from the Table XVIII that the supply 
o f essent ia l nutrients i s not sat i s fac tory i n any o f the 
twelve v i l l a g e s understudy. The average supply o f three 
nutrients e . g . f a t , vitamin-A and ca lo r i e s are d e f i c i e n t i n 
a l l the v i l l a g e s , whereas prote in , carbohydrates and calcium 
are short supplied in nine v i l l a g e s and vitamin-C in ten 
v i l l a g e s a t varying degrees. Ribo f lav in and niac in are a lso 
d e f i c i e n t in some o f the v i l l a g e s . A l l the v i l l a g e s except 
Dhanlpur. Jhakha-Sheopur, Kichaucha and Khizrabad. experience 
228 
d e f i c i e n t supply o f r i b o f l a v i n , while niacin i s short only 
i n Jhakha-Sheopur and Unchegoan. Average intake o f i r o n 
and thiamine is surplus in a l l the v i l l a g e s . 
There i s a c lose re lat ionship between the mal -nutr l t i on 
and the de f i c iency diseases prevalent among the v i l l a g e r s . 
I t can be argued that the v i l l a g e having b e t t e r supply o f 
nutrients has l e s s e r morbidity and mortality rates i n 
comparison to v i l l a g e s experiencing worst p o s i t i o n i n respect 
o f nutr i t ive d iets (Table XIX). Unchegoan i s the v i l l a g e having 
b e t t e r p o s i t i o n in terms o f intake o f nutrients with the 
r e s u l t that only 0 ,8 per cent o f the pat ients died o f d e f i c i e n c y 
d i seases , while in the v i l l a g e s o f Jhakha-Sheopur and 
Mumtaznagar with 14,6 and 14.2 per cent morbidity rates 
reg is tered 1.7 per cent and 2,7 per cent deaths on account o f 
de f i c i ency diseases respec t ive ly . 
Main def i c iency diseases from which the area s u f f e r s 
are anaemia, b e r i - b e r i and gastz^intest inal d isturbances , 
d iabetes , eye diseases (night and colour bl indness .xerophthalmia, 
keratomalacia retarj^ed and stunted growth, g o i t r e , kwashiorkor/ 
marasmus,osteomalacia, pe l lagra , r i cke ts , s curvy / t oo th and gum 
diseases and urinary c a l c u l i . I t has been seen during the 
survey done by the writer , that the maximum cases o f such 
diseases are from lower income group ( catego iy C); these 
people are more prone to such diseases than the people o f 
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Continuous short supply o f f i v e essent ia l nutrients 
i . e . p ro te in , f a t , calcium, vitamin-A and C, among the rural 
communities has caused heavy damage to their health. They 
have become easy v ic t im of kwashiorkor/marasmus (pro te in 
c a l i r i c shortage) eye diseases and related problems, 
osteomalacia , urinary c a l c u l i , r i c k e t s , scurvy / tooth and gum 
diseases (Table XIX). It i s c l ear from the Table XIX that 
the number o f patients who suffered from, b e r i - b e r i , eye 
d i seases , r i ckets and scurvy along with tooth and gum diseases 
i s greater than those who suf fered from anaemia, kwashiorkor/ 
marasmus, pe l lagra e t c . I t i s a lso evident from the same 
table that the highest morbidity rate has been found in 
Jhakha-Sheopur i . e . , 14.6 per cent and the lowest in the 
v i l l a g e Unchegoan. with 8 ,2 per cent , whereas the mortal i ty 
rate o f 2.7 per cent i n the v i l l a g e Mumtaznagar i s the highest 
among the twelve v i l l a g e s and the lowest i s reported from 
the v i l l a g e Unchegoan with 0 .8 per cent. 
Goitre i s not a k i l l i n g disease . I t i s commonly 
found in th is area and part i cu lar ly in the v i l l a g e Mumtaznagar. 
about 13.5 per cent o f the de f i c i ency pat ients suf fered from 
t h i s d isease , which resxilted in physical d i s a b i l i t y . This 
i s an endemic disease in the areas o f the tara i where drinking 
water lacks iod in and the crops grown with such water a lso 
lacks iodine contents. Such cases are reported from other 
f our v i l l a g e s too but their percentage i s very low. Apart 
2 3 1 
from g o i t r e , there are a few more diseases which are not 
reported from every v i l l a g e i . e . osteomalacia, xerophthalmia 
and keratomalacia (Table XIX). 
Unhygienic l i v i n g condit ions with faulty dietary 
habits lead to higher morbidity. The rate i s a lso a f f e c t e d 
by seasonal and c l imat i c changes e . g . hot moist weather 
condit ions s u i t s in tes t ina l i n f e c t i o n s , whereas eye diseases 
are more common during hot weather condit ions . Apart from 
the water p o l l u t i o n , a i r p o l l u t i o n and food contamination 
are indeed o ther problans. Water supply in the v i l l a g e s are 
from the open w e l l s o r from the near-by ponds, which may be 
eas i l y p o l l u t e d . I f the v i l l a g e r s are provided with deeply 
sunk hand pun5>s, they w i l l not only be f r e e from po l lu ted 
water but instead they may get some i od in . This w i l l help 
i n pro tec t ing the against thyroid enlargement ( g o i t r e ) . 
The century old system o f d isposa l o f wastes i s 
u n s c i e n t i f i c . Latrines are constructed on the bas is o f o l d 
t r a d i t i o n s , which are located within the enclosures o f main 
r e s i d e n t i a l areas and are usually without r o o f s , with the 
r e s u l t that they become the breeding p laces f o r f l i e s which 
may serve as the means f o r the spread o f various i n f e c t i o n s 
d iseases . The habits of going to open f i e l d s f o r answering 
th is c a l l o f nature lead to s o i l p o l l u t i o n as well as under-
ground water, r esu l t ing in contamination of drkinking water 
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and also cause diseases to the people moving bare - f oo ted . 
Every s u c h i n f e c t i o n s reduces the u t i l i t y of vitamin-C and 
a lso causes wastage o f iron e t c . 
The food , that human beings take i s c l o se ly re lated 
to the economic conditions of the rural communities. The 
survey conducted by the author reveals a grain s i t u a t i o n . 
I t i s the problem o f undernutrition rather than mal -nutr i t ion . 
A good percentage o f rural population may o f t en could not 
ge t two square meals a day. Some o f them take only b o i l e d 
gram and gur (raw sugar) during the day and f u l l meal at 
dinner time which usually contained some cereal and pu l ses . 
This i s the crux of the problem which the writer has observed 
i n a l l the v i l l a g e s surveyed by him. The immediate problem 
i s that everyone should get at l e a s t two meals a day and i f 
p o s s i b l e , i t should contain basic elements o f n u t r i t i o n so 
that the rural population could be saved from some o f the 
de f i c i ency d iseases . 
On the whole, nutr i t ional problems are more subt l e , 
out o f s i g h t , remote and ins id ious . Even when there i s 
enough f o o d , there w i l l be plenty o f problems o f ma l -d i s t r ibut i on 
Q 
(from reasons o f both mal-administration and s o c i a l i n e q u a l i l y ) . 
8 W.H.O., ' Nutrition* (Neglected Factor in National 
D evelopment), Delhi, 1972, p .14. 
With a bet ter planning o f lands and i t s products , 
i t can be p o s s i b l e to improve the product iv i ty and the 
standard o f nutr i t i on and health o f the v i l l a g e r s . In India , 
the average y i e l d per acre i s only y3 as high as i n Japan, 
although on the whole, i t i s wel l favoured with a g r i c u l t u r a l 
resources? She can so lve her food problems, i f the people 
f e e l the i r r e s p o n s i b i l i t e s and work l i k e Japanese, Americans, 
and more over i t i s f r e e from natural ca lamit ies , which very 
o f t e n retard the o v e r a l l development in the sphere o f 
agr i cu l ture . As i t has been observed that agricul -hiral ly 
prosperous v i l l a g e s show bet ter nutr i t i ona l standard, than 
the non-prosperous v i l l a g e s , i t can be concluded that i f 
agr i cu l tura l product iv i ty i s increased by increas ing the 
f e r t i l i t y o f the s o i l and making adequate arrangements f o r 
i r r i g a t i o n o f the crops , the nutr i t i ona l standard w i l l surely 
improve, A de ta i l ed plan has to be chalked out f o r the ent i re 
area to ensure water f o r i r r i g a t i o n purposes by making 
reservo i rs in the lowlying areas , because the e r r a t i c nature 
o f Indian monsoons with long dry s p e l l s accompanied by high 
temperature i s responsible f o r creating occas ional droughts. 
The government should help the population i n f i g h t i n g the 
adverse e f f e c t s o f s carc i ty conditioiis by construct ing canals , 
w e l l s , tube -wel l s , ponds, s o i l conservation, a f f o r e s t a t i o n . 
9 C l i f f o r d , M.H., 'Over Coming World Hunger* 
London, Series No.2, 19^9, p .52 . 
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While conducting the survey the author has observed 
that the s o i l in the area under study i s d e f i c i e n t in nitrogen 
and organic matter. I t i s said that i f nitrogen i s increased 
p r o t e i n w i l l increase, but due to excess ive use o f bit s o i l 
becomes poor in potash and sulphate, which are essent ia l f o r 
y' 
n 
legumin-T^crops which are also r i ch sources o f prote in . The 
farmers t r ied one o r two times to grow such crops but s ince 
they could not get good harvest, they dropped the idea. 
Therefore no r i ch prote in crops are generally grown. This i s 
the se t back of hybrid variety o f seeds says the farmer. 
However this i s not true; y i e l d may be increased by putt ing 
su i tab le amount o f nitrogen, and organic manures coupled with 
proper i r r i g a t i o n water. i n combination with P2®2 ^^ 
recommend proport ion with s u f f i c i e n t water may resu l t i n three 
times high y i e l d o f sugarcane. However there are other 
sources o f n i t r o g e n f ^ manures i . e . farm-yard manures, 
compost, o i l s eeds and o i l cakes green manuring and though 
r o t a t i o n o f crops. 
The farmers should have enough knowledge to administer 
the f e r t i l i z e r s proper ly , as i t i s very d i f f i c u l t to give 
proper dose o f f e r t i l i z e r s in the absence o f deta i led s o i l 
t e s t i n g report r e la t ing to the area. In such cases , f e r t i l i z e r s 
may a f f e c t plant c e l l s adversely. Keeping i n view the economic 
condit ions o f the farming community, green manuring may be 
a cheap source o f bui ld ing s o i l f e r t i l i t y . Some sui tab le 
p lants f o r green manuring should be t r i ed which i s grown 
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b e f o r e the sowing o f kharif crops so that the same land may 
be used i n kharif season. Secondly, c u l t i v a t i n g leguminous 
crops in r o t a t i o n may also increase f e r t i l i t y . The r o t a t i o n 
o f crops helps in crop planning and i n increas ing the s o i l 
f e r t i l i t y . Planning may also help i n c o n t r o l l i n g weeds and 
certa in crop pests and diseases . Sun-hemp (Dhaincha) i s the 
most important green manuring crop; i f grown i n those f i e l d s 
which are l e f t f a l l o w , the f e r t i l i t y and p r o d u c t i v i t y o f the 
s o i l may considerably be increased. Weeds, pes ts and diseases 
a lso cause much damage to the crops . Problem o f motha (weed) 
troubles much in the kharif season. I t i s deeply rooted and 
d i f f i c u l t to remove during ploughing. I t can be minimized 
tl^ugh deep ploughing or by l eav ing the land f a l l o w or by 
weeding out the undesirable p lants . Menace i s l e s s in c lay 
than in sandy and sandy-loam. Because o f excess ive water 
and f e r t i l i z e r s favourable condi t i ons f o r p e s t s and diseases 
a r i s e and to combat these problems proper treatment i s 
required. The medicines which are general ly used e i t h e r 
supplied l a t e o r i n storage gets expired and the use o f such 
medicines a f t e r the expiry dates , resu l ted i n poor performance 
with l e s s e f f e c t i v e n e s s . Proper medicines should be g iven 
with the demonstration to use them e f f e c t i v e l y wi th in the 
v a l i d dates. 
Residual e f f e c t s o f grain i s another problem. 
P e s t i c i d e s and chemicals used to same the gra in from the 
rodents and other i n s e c t s , a f f e c t the health o f v i l l a g e r s by 
252 
contaminating grains a l so . The grains when l e f t open are 
contaminated by b i rds . So spec ia l case i s to be tsiken in 
s torage and to avoid contaminated g ra in ' s use so that people 
could be saved from the i l l - e f f e c t s on the ir health. 
The alarming population growth, has created problens 
f o r s o c i a l and economic development o f the country. Continuous 
increase over takes the increase in agr i cu l tura l p r o d u c t i v i t y , 
with the r e s u l t that supply o f d i f f e r e n t food items cannot 
match the recommended requirements. The be t ter way o f keeping 
down the demands o f food i s through l i m i t a t i o n o f family s i z e . 
Because o f increas ing pr i ces and l imited income, the 
a v a i l a b i l i t y o f food to each chi ldren becomes low; not only 
t h i s , housing, hygiene and other f a c t o r s also may crop up. 
Lesser w i l l be the chi ldren greater wi l l be the a v a i l a b i l i t y 
o f f ood and hea l th ie r and happier w i l l be the family . But 
one thing should be kept in mind that the need f o r more 
ch i ldren i n down trodden s o c i e t i e s i s to ensure that at l e a s t , 
couple o f them w i l l come up to the age o f maturity and w i l l 
be h e l p f u l i n f i n a n c i a l u p l i f t o f the family. However t h i s , 
in turn , i s l inked with the economic s i t u a t i on , food and p u b l i c 
health problems. Further high pressure o f population on 
a g r i c u l t u r a l land has resulted in the sub-4 iv i s ion and 
fragmentation o f holdings. The fragmented and uneconomic 
ho ld ings have brought about a steady deter iorat ion i n 
agr i cu l t ure and enhanced the poverty o f the rural community. 
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S i n c e the in t roduc t i on o f conso l idat ion schemes, at l e a s t 
f o r the time being, the e v i l s are reduced considerably. 
The use o f t rad i t i ona l and nature o f agr i cu l tura l 
t o o l s are s t i l l i n operation. The wooden plough i s used 
which merely s t i r s the s o i l . Harvesting i s done with hand 
s i c k l e s and grains are threshed under the bullock f e e t and 
winnowing i s done when wind i s strong o r by using co t ton 
sheets to produce a i r enough to carry on winnowing. These 
methods though serve the purpose yet resu l t i n poor y i e l d . 
There i s scope f o r ra i s ing more y i e l d s from the land at 
reduced c o s t by using e f f i c i e n t farm implements. Due at tent ion 
i s being g iven in t h i s d i r e c t i on and more and more new 
equipments are being introduced and but not a t a desired l e v e l . 
Because these implements cost much which the poor farmer 
cannot a f f o r d and a l s o i t may not be much economical seeing 
the s i z e o f the holdings. 
The problem o f rural f inance should be l a t t e r care 
o f by the government. The cu l t i va to rs should be given 
f i n a n c i a l ass i s tance i n time on c r e d i t to buy high y i e l d i n g 
v a r i e t y o f seeds, manures and other accessor ies . Although 
the government, has already taken steps in th is d i r e c t i o n ye t 
the funds a l l o c a t e d are not enough; secondly due to red 
tap ism, funds are not given i n time o r may not get the f u l l 
amount requested f o r i n cer ta in cases. I t i s desirable to 
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e s t a b l i s h a sor t o f pool system in every v i l l a g e and operate 
; )ointly where the r ight of every owner o f land i s safeguarded 
and recognised. This w i l l not only enhance the y i e l d per 
hectare but a lso pave the way f o r easy management o f farm 
l o a n s , procurement o f modern agr i cu l tura l equipments and w i l l 
increase the v i l l a g e production. The production can a l so be 
increased by introducing the new v a r i e t i e s o f seeds which have 
been discovered by the Agricultural Research I n s t i t u t e 
(New De lh i ) . The 'Green Revolution* has made tremendous 
achievements in the sphere o f agr i cu l ture and var ious l a t e 
and ear ly v a r i e t i e s o f cereal and non-cereal crops are now 
grown with high y i e l d s . 
In the opinion o f the author the s o l u t i o n o f the 
present problem l i e s not only in the increase o f p roduc t iv i ty 
o f a g r i c u l t u r a l crops , but a lso i n the proper d i s t r i b u t i o n o f 
the product among the rural population so as to ensure 
q u a l i t a t i v e l y and quantitatively adequate d i e t f o r an 
ind iv idua l . Care should a l so be taken to see that the dai ly 
d i e t s o f the rural population contain e ssent ia l nutr ients 
which might be provided by cheaper food items. To reduce the 
condit ions o f under and mal-nutrit ion created by fau l ty d ie ta iy 
h a b i t s , i t i s e s sent ia l to make relevant mod i f i ca t i on i n 
the food habits o f the farming community by suggesting more 
n u t r i t i v e foods which the middle and low income group o f 
p e o p l e could a f f o r d . Further as sa id , a change i n cropping 
pat tern w i l l enable the farmers to c u l t i v a t e such crops which 
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could g ive them some e s s e n t i a l f ood nutr ients e . g . p r o t e i n 
from pulses and vitamin-A and G and calcium through l e a f y 
v e g e t a b l e s . 
I t would not be out o f p lace to mention here that 
the present problem needs a more d e t a i l e d study, which can be 
conducted by a team workers and i n which geographer has to 
p lay an important r o l e . As the present study has been made 
s o l e l y by a geographer, i t i s very much true that some 
important medical aspects o f the var ious d e f i c i e n c y d i seases 
cou ld not be studied o r d iscussed in depth. 
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